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The series of volumes now offered to the English 
reader under thq title of a 'Handbook of General 
Therapeutics ' is the first work of the kind published 
in any language. 

Each Part, written by a German authority, eminent 
in his own department of practice, forms a Treatise 
complete in itself, dealing with the rationale and the 
applications of the Therapeutic Agent or Method which 
forms its subject-matter. 

It will be noticed that several of the topics handled 
in the series have as yet received comparatively little 
attention at the hands of Medical Writers in this 
country, though their importance is becoming daily 
more fully recognised in the Profession. 

The names of the Translators of the several Parts 
are a guarantee that the work of rendering the 
thoughts of the German Authors into accurate and 
readable Enghsh has been done thoroughly and intelli- 
gently. 
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The plan of this * Handbook of General Therapeutics,' which 
was intended to form a constituent piirt of that of * Special 
Pathology and Therapeutics,' was determined on so far back as 
1874. The books were to form a single whole: the survey of 
the state of General Therapeutics at the present time was to 
present the completion or complement of that of Si)eciul Thera- 
peutics. Now that this programme has been completely carried 
out, and the ' Handbook of Special Pathology and 'rtiefai)eutics * 
lies before us side by side with that of ' General Therapeutics,' 
it will not be out of place to discuss the question whether any 
serious exception can be taken to it either from a theoretical or 
from a practical standpoint. I am do friend to long prefaces, 
for it often happens that many things are promised in them 
which are not afterwards fulfilled; but it is otherwise with 
the review of a programme once laid down. for the whole work, 
when that work is completed, and each component part lies oi)en 
to the judgment of all. In this place, therefore, which is in a 
certain sense the keystone of the double work, I wish to say a 
few words. 

No one can shut his eyes to the necessity that exists m our 
time for bringing together the works of the last deceunium, rich 
a* they are in details, in order to obtain a full view of the path that 
a laborious and unceasing activity in research has laid d<>wn. The 
history of every science has shown such times of recapitulation 
and calm retrospect. And a critical mustering and inspectiuu 
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of our gLtiDS seems to be the more exjiedient, and indeed 
necessary, the more rapid has been the progress within a given 
period, and the greater tiie influence it has exerted on the 
development of the science. Ttirough one such epoch of rapid 
jjrogress has medicine passed in the last forty years. Not only 
has a vast mass of materials been collected as the result of 
research in matters of detail, but our \'iews have undergone in 
many respects an almost complete transformation. 

Clinical medicine has derived no small advantage from the 
development of science in general. Above all it has, by the 
introduction of the physiological method of research, acquired 
the right to march hand in hand with the other sciences, and 
with its sisters to take its placn as a part of the science of 
man. 

But, in order to secure a firm footing in this extended and 
in part newly acquired region, it is before all things necessary 
to review and examine what has been achieved ; for we must 
know what and how much we can register as the certain pro- 
perty of the science. In Germany the first movement in this 
direction was the attempt so brilliantly inaugurated by Vii-chow 
to bring together in a collective work on General and Special 
Pathology and Therapeiitics the experiences of numerous 
labourers in the several departments. Unhappily this remark- 
able work, which in some of its individual parts was epoch- 
making, remains unfinished. It has, too, unfortunately, in 
consequence of its incompletion, not experienced the correction 
and revision that the progress of the science required. So that 
in its seventeenth year, when we began our work, it had already 
become out of date. Now that all thoughts of the revision or 
completion of that work are out of the question, the necessity 
of a thorough review of our fast-growing possessions will be 
admitted on all sides, and not least by the clinicists themselves, 
and I have therefore determined to make the attempt of calling 
into being a Handbook of Special Pathology and Therapeutics 
as well as of General Therajieutics. 
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Since we now tread in the steps which our old master Viivhoi 
she 
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corporate 
euabled Xjo avoid some of the difticultieB and hindrauces 
it brought his work to a etandsti]!. Many impediments 
e already been removed by Virchow's own influence in the 
imodeUiiig of medical theories, others tlirough the rapid 
development of the collateral sc'iences, and some by the 
imtitical regeneration of Germany itself. Want of inclina- 
tion for a work of common interest, jealonsiei* of schools or 
individuals, indifference in medical circles, and parsimony 
those who conduct the financial part of such undertakings 
things which we have not met with since we took the work 
hand. 

if we have carried the division of labour further than 

Tirchow did, we have thereby only a better opiwrtunity of 

gaining a complete fiurvey of the progreps in every department, 

be vaetness and weight of which a few shoulders could not 

borne. 

It is scarce worth the trouble to prove the need or the use 

division of labour in the fields of learning and scientific 

So long ago as 1«54 Virchow, in the preface to his 

idbook, had urged in impressive language the importance — 

lewd, the neees&ity — of such co-oj>era(i>jn. Though, here and 

some bnve been found ready to disimrage the efforts of such 

led associations, and the value of their combined exertions 

this purpose, or to characterise them as unproductive labour, 

hing could be fiuiher from the truth. 

Fundamentally re vii^ional works of this kind in the hands of 
eminent specialiets become mines rich in ideas and springs of 
manifold encoiu'agement to fresh work. Indeed, one may con- 
Itdently assert that in the teamed circles of Germany many 
im r)uf|ueul tongue would remain dumb, and many a ti-easiu-e 
of knowledge and experience lie buried, were it not for the 
gentip compulMon of social organisation. The principle of 
of labour pervades the spirit of our time ; it is the 



sii OEXETtAL IXTRODPCTIOX. 

product of the ra]>i(1 development of culture. The race of 
Polyhistors is extinct ; nowadays it ia no small undertaking 
for a single Bcholar to handle with equal erudition and sound- 
ness of judgment several branches even in his own special 
department of learning. So much the more evident ia the 
necessity for n division of lahour in greater and more com- 
prehensive works covering the whole field of a science. 

One thing, however, we must confess, is wanting in 
the works of such associations of scientific workers, just 
R9 in the reports of parliamentary committees and of special 
commissions in the departments of jurisprudence, of adminis- 
tration, and other branches of politics ; something which 
only the work of a heaven- endowed individual can possess: it 
is that they do not emanate from one single source. This ia 
the strong point of all opponents of coKiperation in science aa 
in art. We have had this charge brought against our work, 
nnd we cannot pronounce it altogether free from such defects. 
The manifold significance of facts, differences of opinion in 
respect of disputed questions, individual bias, and different 
ways of exitression are ineorapatible with abaohite unity in 
matter or in form. At the same time, ready as we are to 
acknowledge the shortcomings of our work, we are far 
from admitting that such divergences of opinion, various 
interpretations of facts, and differences of subjective judg- 
ment constitute any real defect. An apprehension and 
expression of scientific matters which reduces everything to 
one uniform level may be the outcome of a single mind, 
but it does not represent the actual state of things in our 
science. For what one investigator accepts as an irrefragable 
fact another holds to be an error, and what to-day is believed 
to be indisputably correct is set aside to-morrow by some new 
experiment. So long, then, as the most important principles 
of the Mcience are contested, and the struggle of opinion swayi 
to and fro, as is now the case in practical medicine, so long il 
can do no harm if the strife of theories makes itself rh""*^ 
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in a work that professes to reflect the existing state of the 
science. 

To the thoughtful physician it will be instructive rather 
than bewildering to find the pro and contra of each question 
in ^Etiology, Pathology, and Therapeutics brought to the front, 
since he will thereby attain to greater certainty in judgment 
and criticism. Both judgment and critical power are indis- 
})ensable to the physician who would grasp the fundamental 
theories of the causes and nature of disease, but a thousandfold 
more important is a ripe judgment in matters of thcirapeutics. 
No condition is more pitiable than that of the man who is 
a slave to the 'jurare in verba magistri' and who has with 
implicit reliance on the authority of another renounced his own 
judgment. 

Our work is written for the well-educated and scientific 
physician. It is meant not merely to inform, but to suggest 
reflection and to prompt original work. And that it has at- 
tained its aim is amply proved by the numerous tokens of 
kindly acknowledgment which have welcomed it from all 
branches of the medical profession. Of greatest weight in this 
respect is the impartial judgment of the foreign medical press 
and the consequent translation of the work into other languages. 
We Germans seldcm find complete satisfaction in our perfor- 
mances ; we have always something to set right here and there, 
and, since there is nothing perfect under the sun, it is but rarely 
that our pleasiure in our own work is unalloyed. So much the 
greater joy does it afford to him who gave the first impulse to 
the work to hear from competent and impartial voices abroad 
that German medicine may be proud of this achievement of 
her best authors. 

Those comparatively minor defects of extent and form which 
still cling to the work, above all the dissimilarity of individual 
chapters in length and mode of treatment, will be reduced at 
each revision, and special care will be taken in future to re- 
move the greatest fault, the overgrown bulk of single volumes. 
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In tlie 'Handbook of General Theraiieiitic:*' this last- 
mentioned defect has been avoided. Here tbe division of 
labour bus not been carried so far as from the nature of the 
subject wus inevitable in that of ' S^^ecial Pathology and Thera- 
peutics,' The extent of each section ia more moderate and the 
whole handier. 

That a Handbook of General Therapeutics was a necessity 
scarcely calls for proof, since recent literature has no work to 
show which can be said to represent the actual state of general 
therapeutics in any thorough and comprehensive manner. It 
only remains to enquire whether the ground plan of this work 
answers the demands of our time. We will not conceal 
from ourselves the fact that the ' Handbook of General Thera- 
peutics ' too has many shortcomings, and will therefore let pass 
the objection that the division of the matter is wanting in 
logical sequence in so far as it deals with the therapeutics of 
the most imtwrtant general diseases coordinately with the 
general methods of treatment. Our French critic ('Arch, de 
Med.,' Fev. Ife82) has not failed to call attention to this incon- 
sequence, and finds the explanation in the fact that the faculty 
of logical arrangement of a subject is possessed by Germans in 
a lesser degree than by the French. Whether he is right in 
this point we will let alone for the present, only remarking that 
he misses the kernel of the matter when he holds the directive 
hand responsible for this arrangement, wliereas it is the de- 
tieienty of materials that compelled it. The kind suggestion 
of the reviewer that a book may show a want of logical connec- 
tion and yet contain many excellent things does not make his 
censure more palatable to us. 

If we would attempt to lay down a scheme for a Generiil 
Therapeutics in the futui-e it is clear that, to corresiwnd with 
the plan of General Pathology, it should embrace — 

1, A general thempeutics of the geneml diseases (fever, 
inHommation, &c,) 




GENERAL TKTRODUCTION. sv 

2. A geneml theraiieiitica of localised diaeases, or diseaac-rf 
F organs. 

Gvneral methods of treatment might be discussed in a 
■ate division, or be entirely relegated to the study of 
Tnedica. 
How much of this ideal is here realised, and how much is 
at present capable of realisation ? 

For the therapeutics of general diseases the postulate is 
fiilfilletl, so far as is possible in the present state of know- 
Ige. 
As regards the therapeutics of general disturbances of 
;ritioii and general dietetic therapeutics, the attempt is 
le in this work to bring together for the first time the 
jtiisile scientilic principles, so as to lay a broader and surer 
for this hitherto somewhat niggardly treated section 
therapcatic&. The unusual difficulties of such an attempt 
can deny, and its worth will be rated so much the higher 
it is felt to be an actual necessity in practice. 
A general therapeutics of organs corresponding to a 
lerul pathology of the same as yet presents insurmountable 
iculties, and has therefore been unattempted here. Kn 
ibt we have made great strides in respect of physical and 
chemical thenipeutics. We have held such attempts justi- 
fiable with regard to iiarticular organs, and have carried them 
out with satisfactory results. In our Handbooks of Special 
Pathology and Therapeutics such an attempt has been made 
for diseases of the upper air passages and the general integu- 
we believe with success, and in the volume before 
general thcra|)eutics of disorders of nutrition has been 
ieved. So, too, we consider, with regard to the general 
tbera|ieutics of diseases of the stomach and intestines and of 
thr bladder and genital organs. But when we go further we 
mtK by insn[H;nilile difficulties. A general thenipeutics 
»C heart, lungs, kidneys, the central and peripheral nervous 
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Bj'stem ivoiilil be pnicticiLble only in fragments. We would nut, 
however, deny that even in this direction real progress liaa 
been made within the last decennium. We call to mind the 
posBibilily of inHiiencing the rliythm and frequency of the 
heart's beats, the blood pressure and arterial tension, the amount 
of secretion in tbe renal parenchyma, the influencing of certain 
central apparatus of the nervous system — for example, of the 
reflex centres, of the vasomotor centre, of those of convulsions 
and vomiting, and of the centres for the secretion of the saliva 
and the sweat. 

All this, however, is merely coming into existence; the 
clinicist must exercise the greatest forbearance ; the field belongs 
first to the physiologist and the ithurmacologist. What they 
have jointly accomplished in a relatively short time is of tbe 
highest importance towards laying the foundations of a scien- 
tific pharmacotherapy, and we venture to look with tbe greater 
confidence into the future since organic chemistry has in our 
days turned its attention more and more to questions affecting 
practical medicine. 

It has contributed enormously to the advancement of phar- 
macodynamics, as well by the construction of new bodies as by 
exhibiting the active principles of the older recognised drugs 
as characteristic and definite chemical bodies. To this extraor- 
dinary productiveness of organic chemistry on the one hand, 
and to the restless endeavours of pharmacologists to ascertain 
tbe physiological action of the new-found substances on the 
other, clinical medicine owes such a profusion of new remedies 
that there is scarce time for testing them at the bed-side. And 
this is but the beginning of a new era for scientific pharmaco- 
therapy 1 What a prospect is spread out before us if things go 
on at their present [lace. 

Practical pharmacotherapy has become altogether different 
from what it was thirty years ago \ it is at once simpler in form 
and richer in materials. This is well seen by comparing the . 
order lists of a clinical hospital in the ' fifties ' with those of 
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present day. An entire change has Uiken place, and, as 
every clmical physician will testify, u chuiige for the better. 
The ciphere of action of (juinine, digitalis, squills, of the potash 
saltj; and boracic acid, &c,, has been explained, and a long rank 
of new medicaments has been introduced whose physiological 
lictions are well understood and of which the physiciiia of to- 

Idajr can acarcelj dispense with one. 
[ Such are chloral and bromid hydraie, bromide of potaasium, 
■lymol, salicylic acid, apomorphiii, physostigmin, jiilocaqiin, 
pgiyl nitrate, chiysophanic acid, pyrog;illo), &£. These are the 
pluevements of scientific pharmacology in two or three decennia, 
idiievemente which outweigh the resultb of centuries of em- 
pirical observation in the same field. 

If we lastly oast a glance on physical therapeutics, we find 
here an entirely new department, which, though caltivated by 
the exact method! ouly within the hist decennium, has already 
|>roved one of the mo3t proiuctive fields in tberapeiitios — 
hydrotherapy, electrotherapy, the mechanical treatment of 
diwaaes of the mtuoles and joints, of those of the air passikges, 
the org:ans of digestion, urinary organs, &c. 

At one time it wd« balieved th^t in the therapeutics of the 
fature the physical and surgical would supersede the pharmti- 
ceutical, but we must acknowledge thnt respectable progress 
hut been made in every department, and that especially the 
davelopment of pharmacotherapy and the fair beginning made 
in ii Mientific dietetotherapy may well comiiare with the pro- 
gress attained in physical and surgical therapeutics. 

We are very far from wishing to disparage um* honest 
miMliuU predecessors by comi>aring them with the invcstigaLors 
•if our day ; in genius, taU-tit, and industry they are akin and 
njoully worthy of honour. What we [wssess that they did not is 
cimply the ucientitic method of enfjuiry which the empirical 
melhixl repressed, and which is now beginning tjdo for clinical 
mediciiie what il did first for physiology. As p:ithology dates 
(ts ^reseol form from the momeul when it recognised the 
VOL. 1. a 
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physiological method of enquiry, experiment, as the only 
sufficient method of reaeftrch, bo has therapeutics, Bince it net 
out on this path, remodelled itself, on the one hand testing 
by this standard its traditional lore and conquering new 
regions on the other. No doubt but pure empiricism, simple 
observation, or by whatever name one likes to call the old 
sources of the healing art, enriched our store of remedies 
with many valuable drugs, but through the scientific method 
only will therapeutics ever become a well-grounded or organi- 
cally constructed work. Physics and chemistry, as they have 
been our teachers in physiology, so they are now in pathology 
and therapeutics also, 

If therapeutics have as yet shared in a less measure than 
pathology and etiology in the acquisitions that the study of 
the diseases of mankind has made by this method, the reason 
lies in the greater difficulties that have to be surmounted here. 
It is precisely in respect of therapeutics: that the results of 
experiments on the lower animals can seldom be accepted 
without subsequent confirmation on the human subject.. There 
are, however, natural limits to experimentation on the human 
body itself, and when even one can fake this position the con- 
ditions are so complicated and the phenomena so various that 
the result must often prove ambiguous and uncertain. Not- 
withstanding these difBciilties, however, the experimental 
method has, by a judicious combination of experiments on the 
lower animals and observations on man, already achieved a 
positive basis for a scientific therapeutics which justifies the 
most sanguine expectations. 

From these considerations we venture to assert that the 
pessimism which some of our most eminent physicians enter- 
tain with regard to therapeutics is not to be defended. In 
our experience practical medicine has never been further 
removed than at present from the tendencies to a crude em- 
piricism which flourished along with the therapeutic scepti- 
cism of the thirtieth and fortieth years of our century. Let na 
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; that the scientific method will never again be displaced 
I the dominant position it haa begun to hold in practical 
ledicine. A calm, steady development is to be seciiretl only 
J refusing to abandon the firm basis of facta. A danger, how- 
wer, if we mistake not, threatens in this direciioii from a too 
Pspecalative tendency in pathology and therapeutics which has 
recently begun to develop itself out of modem theorieti on the 
caoees of disease. Especially is the doctrine of tbe parasitic nature 
of infectious diaeaBes, 8o attractive to speculative minds, hkely tn 
be pushed to the most extreme consequences. Let us hope that 
this fascinating cmrent will not carry away with it more sober 
minds, that the easy spinning of hypotheses at the desk will 
not take the place of the more laborious search after facts in 
the laboratory, and that system-mongering will not again seize 

Phelm. The past history of our science, which has already 
ibit«d too many of such currents, and their disastrous conse- 
Qces, will, we hope, suffice to guard us against another relapse. 
In cxmclusioo I turn once inwe to our Handbook, and at 
the completion of the double work of ray honoured colleagues 
who have contributed their best thereto, return them the 
thanks of all those who have found our book a means of ex- 
tt^nrling their knowledge, clearing their judgment, and encourag- 
ing them in their special work. I feel myself justified in so 
doing not only from my position of an intermediary rather 
than of a leader in this illn^itrioua band of associated specialists, 
but also from the numerous letters of acknowledgment and 
gtatitnde that I have received during the last ten years on 
aeooant of our book from both medical and scientific quarters. 
Unhappily we have in the coiurae of our labours lost a number 
of our friends, proved champions of science and trusty com- 
imnioDi) in our common work. I need but name Bartels, 
Pucbek, Friedreich, Lebert, Obemier, Schiippel, Steiner, E. 
V«wl, and Wendt to show what losses clinical medicine has 
A so short a Ume. 
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I cannot omit returning my special thanks to one fellow- 
labourer, who, though nameless in the book, has taken a not 
less profitable and laborious share in the work. I mean Dr. 
Groldhorn of Leipzig. He is the author of a number of careful 
and accurate indexes to the separate volumes, which are ^^o 
useful for easy reference. 

Finally, every one of my colleagues will agree with me in 
heartily thanking the publishing firm of F. C. W. Vogel, and 
especially the honoured manager of the firm, Carl Lampe, 
LL.D., M.D., for his unwearied exertions in behalf of the 
work, and for the urbanity with which he has at all times and 
in the most effective manner smoothed the way, so thorny both 
to authors and publishers, in the execution of a work of such 

magnitude. 
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Tee phenomena of life are connected with the constant eon- 
Biunption in the organism of matter which must be exactly 
compensated for by nutriment introduced irom time to time if 
the material constitution of the body is to be maintained. 

Under normal relatioDB the essential problem of nutrition 
consists in the maintenance of that state of bodily equilibrinm 
required for the performance of the functions demanded of it, 
and which is attained by the appropriate combination of \'arious 
forms of nutriment. When, however, we have to deal with the 
nutrition of the organism in disease, the actual requirements 
are foimd to he far more complex and manifold. 

The results of experience as to the influence on the organism 
of particular kinds of food, such as from an early period must 
have been evident to mankind, fonned an essential part, of the 
oldest medical practice. Thus among the ancient Indians, 
Egyptians, and Hebrews there existed recognised rules of diet, 
which were partly incorporated with the religious usages of 
these nations. The practice of medicine among the ancient 
Greeks gave an impulse to the cultivation of dietetics in many 
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iiys, since in the gymnastic schools as well as in the temples 
of the Asklepiads a large mass of experience must have been 
accamiilated. The iihilosophers too, and Pythagoras in par- 
ticular, attached the highest im^iortance to the regulation of 
life. 

But it was with Hi ppokratea, who raised dietetics to the posi- 
tion of the essential and central feature of hia therapeutics, 
that it first received a methodical cultivation. His general 
maxims no less than his special instructions were based on prac- 
tical experience, and as such alike possess a lasting value. He 
held it necessary above all things to individualise each case, and 
to keep carefully in mind the previous habits of the patient. 
In febrile diseases he prescribed, as a rule, a restricted diet, 
but deprecated entire abstinence, and ordered a more liberal 
supply of nourishment with failing strength. The patients 
were to have an adequate allowance of drink, especially in the 
form of barley water, with a view to favouring the maturation 
suid crisis of the fever. Hippokrates seems to have avoided 
the employment of milk in febrile diseases, but to have been 
well acquainted with the beneficial action of wine. 

The doctrines regarding the qualities of the 'elements' 
held by the successors of Hippokrates gave great prominence 
to dietetics, but iu their hands the study lost itself in subtil- 
ties &nd acquired a purely speculative character. Without any 
real knowledge of the several alimentary principles tliey arbi- 
trarily enjoined certain combinations, and sought to remove 
hypothetical disorders of the humours by a corresponding selec- 
tion of foods. 

Chrysippus of Knidos, who borrowed nearly all liis dietetic 
Duutim^ from Pythagoras, and Praxagoras of Koa introduced the 
hanger core and other forms of abstinence. On the strength of 
their teaching Erasistratus prescribed fasting as the most effi- 
dent remedy in all febrile and inflammatory processes, which he 
held to be always dependent on plethora. In other respects he 
bcatowitj^ the greatest care on his rules of diet, in which he 
inclnded also the prei>aration of the food. 

Against the purely speculative tendencies of the dogmatics 
« empirical school called into existence a healthy reaction, 
il vss of oousiderable advantage to dietetics in referring it 
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anew to experience. But, owing to their excessive reliance on, ' 
drugs, the empirical physicians contributed little of a jiositive 
chai-acter to dietetics, although the most illustrious of their 
number, Hemklides of Tarentum, has left us a good medical work 
on the table. 

In Rome there had been for a long time either no physicians 
or such as had no claims to the name. A few dietetic rules and 
(I mass of superstitious expedients constituted the healing art 
of the ancient Romans. Greek medicine was transported to 
Rome by Asklepias of Prusa, who in his system of medicine 
referred all diseases to derangements of the atoms in the body. 
Fever jiatients for the first days of their illness were allowed 
neither food nor drink, though later on a liberal diet was 
enjoined, and the choice of food was left to some extent to the 
patient. Asklepias had a high opinion of the therai^utic 
value of wine, which he likened to the power of the gods. 

The dietetic maxims of Asklepias gave place to those of the 
methodic school, the adherents of which laid themselves open to 
the reproach that in their instructions they attached the highest 
im[K)rtance to reckoning the days of the disease and anxiously 
proceeded according to rule. A methodic named Tliessalus in- 
troduced a 'regeneration' cure, which, notwithstanding the 
minuteness of its details, was devoid of all rational basis. 

In the writings of Anlua Cornelius Celsus we find the 
dietetic teaching of ancient medicine emancipated from the 
intellectual yoke of systems. 'Optimum remedium est cibus 
opportune datua.' So reads an oft-cited apophthegm of this 
author. In febrile diseases he advised a spare regimen until 
failing strength should demand a more nutritious diet. 

Aretieua of Kappadocia also laid down in a tmly exemplary 
manner the treatment of all the more important forms of 
disease. His directions are marked not only by their appro- 
priateness but by genuine Hippocratic simplicity. The use of 
milk was recommended by him with great earnestness. 

The Hippokratic idea {Schoj:tfung) in the domain of dietetics 
was adopted by Galen in his system of medicine, although by 
no means free from an alloy of dogmatic dietetics. His dietetic 
maxims and teaching were esteemed as authoritative by his 
numerous imitators, but, as criticism and original observation 
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became extinct, they necessarily degenerated with the majority 
into empty and frequently misunderstood formuhe. 

At this period, when medical science was fast hastening to 
decay, there were but few writers in whose works a single 
original thought or sound observation on dietetics can be found. 
Among these few Orihasius and Alexander of Trallea deserve 
Epedal meution.' 

The Arabian physicians pursued the study of dietetics 
with zeal, and advanced it perhaps more than they did any 
other deportment of medicine; the gain, however, waa on the 
nhiile rather in the breadth than in the depth of the sub- 
ject. Generally the Galeno-Hippokratic maxims remained in 
force, especially in the treatment of febrile diseases. In hectic 
feveis and in consumption the milk cure in various forms waa 
much employed. Fiu-tlier, we find in several Arabian authors 
B mottitude of dlet«tic rules laid down for all possible relations 
and conditions of life, and the most celebrated dietetic work of 
the Arabians contains elaborate disquisitions on all kinds of 
tootlSf the differences of which are determined by supposed ele- 
mentary quahties extending even to the several varieties of flesb. 
The Salemian school contributed thus much, that in the 
frvflb revival they gave to medicine dietetics resumed the in- 
fiuential position that it had enjoyed in antiquity. At the 
cune time the then prevailing scholastic method was of no 
advantage to the further development of medicine. Physicians 
compueed prolix dissertjitions on the rules of life of Hippokrates 
and Galen, which in great piirt they knew only through the 
Arabians, and lost themselves in learned subtilties, as one may 
we in the writings of Gentilis of Foligno, Hugo Bencio of 
.Sicoa, Bartholomieus Moutagiia, Mercurialis, &c. 

These for the most part worthless efforts will explain how it 
wKa that Petrarca broke out in indignation on the subject when 
he exclaimed, ' A veritable tyranny has arisen out of dietetics, 
Ibrongh which [jhysicians arrogate a control in days of health 
Dearty as great as that they exert , over the sick entrusted to 

' In lite tUih centuij a phfiiidkn of Constantinople nimed Jncob, thon«h 
|K)tabl]r » charlntan, acMevod no small reputation in oonmqueoco of hJg 
tmUDcal of duonio iliaeaMa by a oteogre sod watei? diet, wbcnoe he reoaired 
lit Vm^ ot lyycbrcatus. 
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their iiare. History, however, teaches us that the Romans for 
over half a miUennium knew how to live and to be healthy 
without any dietetic prescriptions. He who surrenders himself 
entirely to the dietetic rules of the pliysicians will never be 
well, and if this dieting is already ill-suited to the healthy 
how much more so must it be to the sick ? ' 

The scholastic method was not altogether set aside by a 
more thorough study of the medicine of the Greeks ; it was, 
however, no small advantage that recourse was once more had 
to the originaL Among the Hippokratics who followed out 
the Koan comiaels for the treatment of febrile diseases in 
the true spirit of the master Jtxlocus Lommius may be men- 
tioned. 

The revolution in medicincj which in the sixteenth century 
overthrew the edifice of Galen after it had stootl for mora 
than a thousand years, opened up indeed new intellectual 
paths, but led only to various one-sided and fanatical systems, 
that not only neglected dietetics but left its bearing on thera- 
peutics altogether out of sight. 

The ideas of the latro-chemists and latro-physicists gave a 
real impulse to the physiology of nutrition and metabolism, but 
the knowledge of these subjects remained for a long time in- 
sufficient for founding thereon a rational dietary of disease. 
Any attempt, notwithstanding, could only end in errors of all 
kinda, whence many highly intelligent theoretics deemed it 
more prudent to remain true to the Hippokratic rules of life 
and to empirical observation. 

The high value of dietetics as an aid to therapeutics was 
brought anew to light by that great practical physician Syden- 
ham. The regulation of diet formed with him not seldom the 
sole and almost always an important factor in the cure of disease. 

In this respect we need not hesitate to class with him the 
most influential and conspicuous systematics of that time, 
especially Boerhaave and Fr. Hoffmann. 

The system of the EngJishman J. Brown exerted a some- 
what retrograde influence on the principles of diet in disease, 
since he insisted in ' sthenic ' diseases on limiting the supply 
of stimulants, under which he included every kind of flesh 
food as well as condiments and alcoholic drinks. In stheiue- 
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ia especiallj he jillowed nothing nutritious, on the ground 
QtB fever would be intensified thereby. 

went even further, and under the despotism of 

'^gastzo-enteritis ' hunger cures rose to the rank of sovereign 
remedies. Only in the case of extreme weakness was any 
nutritious or easily absorbed diet prescribed. This withhold- 
ing of nourishment was carried out by his zealous disciples 
ith even more rigour and thoroughness than by Broussais 
liniself, especially by Bouillaud, and many patients must have 
!en sacrificed to his system. 

The ill consequences of such aone-sided and extreme method 
raid not long remain unrecognised, althougli in particuliir 
it survived to more recent times. With an extending 
lOwliHlge of the process of nutrition in a state of health other 
on nutrition in disease were little by little opened up ; 
i^e researches especially of Chossat on inanition, and the ex- 
|«;rience of Graves and others as to the advantages of an intel- 
ligent administration of nomishment in disease, put a check to 
the extreme withholding of food. 




THE AIMS OF DIETETICS IN DISEASE AND OF 
DIETETIC METHODS OF TREATMENT. 

The several problems presenting themselves in the dieting 
tthe sick were recognised by the ancientsand partly solved by 
ta, so far, that is, as coutd be done with the help of ejtperi- 
e alone. At all times, however, theoretical preconceptions 
e greatly influenced the practical treatment of disease, so 
lat the very fundamentals of dietetics have undergone many 
iDges, being accommodated to the systems in vogue for the 
e being. 

ientific basis of a eystem of rational dietetics could 

t be laid until the first principles at least of the processes of 

igestion and metabolism in the human body under normal 

I under pathological conditions were known. It is further 

Kiry thar we should have an adequate knowledge of the 

npuntion of foods and of the jwrt played by each alinientarj- 

pie in the organism. These requirements are now to a 
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great extent fulfilled, thanks to the strides which our kniiw- 
ledge of the procesaea of nutrition has made since Ijivoisier 
and Magendie, and even more since J. v. Liebig. Slill, how- 
ever, there remain many gaps in our knowledge of digestion 
and metabolism in the several fonns of disease, and esjiecially 
as to the action of particular artieles of food and fond stuffs in 
each. Esperience is not eqiml to the solution of these problems 
in a satisfactory manner ; recourse must he had on a far larger 
scale than hitherto to experiments, exjM-riments in that direc- 
tion especially which von Voit and von Pettenkofer have opened 
up for the healthy and diseased organism alike, and already 
with great success. 

lu the normal organism material effects are brought about 
by the ingestion of nourishment, which assume various charac- 
ters, according to the amount and composition of the food taken 
into the body and also according to the proportion which the 
several food stuffs bear to one another; the actual state of 
nutrition of the body at the time has also a considerable influ- 
ence. The like is true of the diseased organism, and the ideal 
problem of dietetics in disease would consist in being able to 
indicate for each individual ease the food which in prescribed 
quantity and in definite combinations of the several prineiiiles 
should bring about in the body precisely those effects which 
appear to be culled for in respect of the particular jihase of the 
disease. In practice, however, the matter takes a very different 
form, since it is frequently impossible to introduce the kind 
of nourishment desired, or, if introduced, for the organism to 
utilise it. 

Thus there are a great number of pathological processes 
in which, on the one hand, the ca[)abi!ity of taking food, diges- 
tion, and absorjition are more or less impaired, while on the 
other the waste of the tissues may be increased. Under such 
circumstances it is impossible that the reception of nutriment 
should keep pace with the waste, for nourishment would require 
to be introduced in such amount or in forms so ill adapted to 
the powers of the organism that much of it would never enter 
' the nutrient currents and might lead to other and injurious 
(.■onsequences. This is especially the case in acute febrile pro- 
cesses, but very similar conditions may be met with in non- 




^^I 



INtnODVCTION. II 



irile diseases when they involve any material changes in the 
organs of digestion. 

Under such circumstances the withholding or restriction of 
noorishinent becomes necessary until the disease has run its 
course, when the entire process of the restoration of the normal 
equilibrium has to be begun anew. When we have to deal not 
rith an entire withholding, hut with a restriction of food — a 
careful selection of the particular kinds being as a rule de- 
manded — we have to consider how we may best make good (he 
waste of body substance, nt least in part, and at the same time 
bring about special effects in the body by means of the matters 
introduced. This last-named object is effected not. only by the 
foods in the strict sense of the word, but also by the so-oalled 
'accessory foods,' stimulants, &c. The various articles of food 
must, too, be given in such forms as shall not present any 
great difficulties in the way of digestion and absoqition. 

The withholding or restriction of food must never be carried 
so far that the advantages aimed at shall be outweighed by the 
dangers which prolonged inanition and wasting would entail. 
Especially in diseases of long duration must one be on one's 
guard that the waste of the materials of the body do not 
reach an alarming height without a timely and at least a 
pulial replacement being effected. Besides the mere duration 
of (he morbid process individual circumstances must be taken 
into consideration in each case, especially those of age, the 
previous state of nutrition, and, lastly, the capabilities of the 
(Rguu of must vital importance, since the consequent inanition 
is directly influenced by these circumstances. In this respect 
the mszimB bud down by Hippokrates for the management of 
fiever cues are still as valid to-day as ever. 

In other cases it appears desirable that the body should 
be maintained in its normal state of equilibrium. This demand 
involves no difficulty so long as the general condition and the 
notritire processes in the individual in question do not mate- 
rially de\'iate from the normal. The requirements of nutrition 
■re, then, the same as in a state of health. It may, however, 
Hippfw that the processes of disintegration in the body are 
being carrittd on in an abnormal manner, or that the ingestion 
ud atilieation of nutriment are beset with unusual diflicultiirs. 
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Under such circumstance a, which are mostly met with in 
chronic diseases, if we would prevent the loss of body substance 
we must on the one Imnd adapt tlie nourishment to the special 
demands of the processes of disintegration, and ou the other 
supply it in such a form as shall obviate the hindrances to its 
ingestion. Thus it happens that one may have recourse to ways 
and means which do not enter into the question of nourish- 
ment under normal conditions (artificial feeding). In such 
circumstances it is obvious that one cannot always entirely pre- 
vent this loss of body weight, and one must be content to keep 
it within moderate hinits. In by far the largest group of cases 
the problem of nourishment consists in bringing about some 
change in the material constitution of the organism. As a rule 
this will relate to the restoration of those constituents of the 
body which have been lost through disease or some unfavourable 
external influences. In other cases it ia some faulty condition 
of nutrition produced by an unfavourable habit, and in part a 
manifestation of an unhealthy constitution of body. In all 
these circumstances a restitution of the constituents of the 
body appears desimble, with a view to rendering the organism 
more capable of activity and reBistance ; and, lastly, there are 
pathological processes, for the completion and re^Miration of 
which an improved nutrition is absolutely requisite. 

In other cases, and under certain circumstances, it is not a 
restitution but a reduction of the whole mass of the body, or a 
diminution of some one of its component parts, that is desired, 
either because these have accumulated in excessive amount or 
because in this way a favourable influence may be exerted on the 
course of the disease, as, for example, by the removal of morbid 
products. In such cases, therefore, a reduction of the general 
mass of the body is not to be looked ou as an unavoidable con- 
sequence of the disease, but rather to be intentionally induced 
with a view to its cure. 

The capacity of the body for the exereise of function is 
directly dependent on the presence of a corresponding amount 
of material for metabolism. But for the working oS" of this 
material a certain amount of activity is required. There' is- 
therefore for each indi\'idual a maximum limit, beyond which 
the supply of nutriment cannot be carried without injury. . 
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lere are, too, states of the body which rfoder it incapable 
of much internal work, and in sneh it appears expedient to 
maintain the bodily equilibrium with a relatively small amount 
of nutriment. In the opinion of many authorities it not unfre- 
qtiently happens that metabolism is conducted more slowly 
than uanal, the products of an incomplete oxidation accumn- 
lating in the system if the supply of nutriment eiceed a certain 
quantity; our knowledge, however, of such abnormal meta- 
bolism is still scanty. This much we do know for certain, that 
there are circumatances in which the elimination of waste 
products is imimired, so that from this point of view too it 
would appear that the supply should be restricted as &r as 
I>osBible, 

The design of altering the general nutrition of the organism 
may oft«n be realised by the preponderating employment of 
particular articles of food or food stuflFs, If the idea of a process 
of regeneration of the entire mass of the body be involved 
in these dietetic or metabolic methods of treatment, the 
fanman body should in course of time be materially altered 
both as regards its constituents and their proi»erties. This 
notion, handed down from antiquity, found a certain confirma- 
tioD in the teaching of Liebig, according to which the whole of 
the Bo-called plastic materials in the food was employed in the 
boilding up of the tissues. On the strength of these considera- 
tions it was believed that by accelerating tissue change one 
eoold in a short time effect a regeneration of the entiie body. 

But the facts established by Voit show that the greatest 
|njrt of the albuminoid constituents of the fooil are destroyetl in 
t^ body without having previously entered into the composi- 
tiooof tbetiitsuea. Wemust also admit, on the cellular doctrine, 
thfet the properties of the living cells, in which those descended 
from them share, are not essentially altered by the fact of more 
(K- less material being offered to them for metabolism. This can 
oocnr only when, by a particular diet, an alteration is brought 
about in the material comiwsition of a tissue, by which its func- 
tional iiotirity and its [wwer of resistance must together be 
afleotcd.' 

' On llic ^onarul coiuiilenitioiui thnt present themselvei \n ilio dieting of 
Itedalc canton olra Fr. Reak, On thr Dletarj/ in the City Honjiitat M Mimiek. 
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The success of the several dietetic methodg of treatment is 
assuredly not to be sought always and exclusively in a reduc- 
tion or acceleration of metabolism, nor in the retention or 
elimination of the substances composing the body, since a 
particidar dietary may exert great influence on the appetite, 
digestion, action of the bowels, and especially on the general 
feelings. Besides, other conditions, enjoined at the same time, 
as exercise in the open air and emancipation from work and 
care, must be taken into account. 

The supply of nourishment to the sick must then be so 
regulated, both as regards quality and quantity, that the 
nutrient matters may be absorbed without deranging the 
organs of digestion, and that they may be enabled to set up in 
the organism such actions as appear consistent with the con- 
dition of health for the time being. Thus the sensation of 
hunger, by which under nonnal conditions the ingestion of food 
is regulated more than by anj-thing else, though still an im- 
portant indication, can by no means be taken as the sole guide, 
since it may be entirely absent or be abnormally expressed in 
other directions. 

The qualitative requirements relate chiefly txi a right choice 
of the various foods and to the form in which they shall be 
presented, and here we must not merely take into account 
their composition, their fluid or solid state, &c., but that they 
shall be as agreeable as possible to the taste and the other 
senses. The importance of stimulants and condiments is to 
be rated far higher in many conditions of disease than in 
health. 

The quantity of nourishment to be administered is in the 
majority of cases estimated easily enough without taking ac- 
count of weight and mass. In practice it is perfectly sufficient 
to know in what projwrtion the several alimentary principles 
are contained in each of the usual articles of food to be able to 
give directions sufficiently exact for the purpose. It is often 
of the greatest importance to make sure that at each meal time 
only a small quantity of food is taken into the stomach. In 
such cases the maxim ' Little and often ' becomes applicable. 




HE VALUE OF THE SEVEEAL FOOD STUFFS, 
STIMULANTS, AND CONDIMENTS.' 



mak 






Tbe human body consists mainly of albuminoid substances and 
their derivatives, together with fat, water, and mineral matters 
or ash. A certain proportion of its constituents is constantly 
being removed from the body by the processes of metabolism. To 
make up for this loss is the function of nutriment, which consists 
various products of tbe vegetable and animal kingdom which 
call foods. 

Foods are very various mixtures of several chemical com- 
nds, but those only of their constituents that are in a con- 
dition to replace or to increase the materials necessary to tbe 
c-oinjiosition of the body, or to check the elimination of the 
le, are actual aliments. As such we regard esi>ecia]ly tbe 
luminoids and gelatine, the lutsand carbohydrates, water and 
its. None of these alone will suffice to maintain the human 

' [It is most untotlunnte (hstwc tiave no English word which can be taken 
•> tbe equivalent of tUe Ocrman GnaiwaiUel, coniprisini; all those snbstances 
tbe primaij' 11 not tho soIh value of which cozisista in tbe pIcasnTHbls $enMi- 
limt ibtey excite in and through the uervea of special sense and the central 
nerraiu uie&os, their nutritive ptoperticti, if an;, being secondary and non- 
uiniiili">l Thcf include alcohol, tea, coiTee, vinegar, comlimcnta and spices, 
^1 Mul sagBT, M far u used for fiaToaiiDg. Etjmulo^cBUy 'stimntants' 
WMdd not be inapproprial* were it not alrmdy conventionally restricted to 
aleoluilio drinks. ' Aoccsnoiy foods ■ is a clumsy paraphrase, nnd ■ IniturieH ' 
•ouoety conveys tlip true idea, for though they arc, as the Oeman Genvu- 
mOtUl iniplim, means nf enjoyment, they ore in some form or other indis- 
(MOHibl* u> tlie Bppstitc.— Translator.] 

Th« value of the several food stuffs can only be briefly considered ii 
ttvbioa cd tbte book which treats of tbe feeding of the sick and of dietetic 
imthiiiTt of troatmpnt. A full survey of (bo literature of tbe subject and llie 
dbnHimi of dlapat«d (lucstions would stretch Ihe chapter on tbe value of the 
^i»ral tuod Htulis far beyond the limits pennitted by the aims of tbe bo(A 
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being, but eacli of them has a piirticular value in nutrition, a 
only by an appropriate eombination of them all will the desired ■ 
material results be attained. 

Besides these foods proper mankind employ many sub- ; 
stances which, though they cannot serve for the repair of the 
constituents of the body, seem none the less necessary to the 
processes of nutrition aud the unrestrained exereise of the func- 
tions of the organism. These act on the several regions of the 
nervous system, partly in a direct manner and jiartty through 
the intervention of the organs of taste, and are described as 
stimulants or condiments (Oenuaamittel). 

In the greater number of our articles of food the several 
food stuffs are far from being contained in due proportions, 
some being present only in small amounts, while on the 
other hand some are in excess. The single articles of food 
are therefore as a rule insufficient for nutrition, or they must 
be taken in very large amount if the body is for long to main- 
tain its condition of equilibrium. An adequate diet always 
consists of a mixture of several articles of food in which albu- 
men, fat, carbohydrates, water, and mineral matters, together 
with the necessary relishes, &c., must be contained in soitable 
proportions. 

In all questions of nutrition it is necessary accurately to distin- 
guish between nutriment, articles of food, (bod stuffs, and stimulants, 
ifec. {Nahrtiry, Niihrm>g»miH«l, Nahruniigsloff, and GemtgsmitleV), in 
the al)Ove sense, derived from the definitions laid down by Voit, since 
conntless misapprehenHions cannot but follow if these expressions are 
arbitrarily need. In dietetic treatn;eG especially must one observe a 
precise mode of expresaion, and never on any account employ such 
terms as give only a vague or a positively incorrect representation of 
the value of the Biibatances under consideration. The expressions 
which are still to a great extent in common use refer either to the 
mere source of the articles of food in tlio vegetable or animal king- 
doms respectively, to their external marks, their couiaining sapid 
substances, and so forth, or they are derived from certain and in 
part only conjectm-al actions of the same on the bodj-, without the 
necessary regard to their chemiail composition or physical effects. 
One must not content one's self with distinguishing between an 
animal and a vegetable diet, still less n-i(h speaking of a light, an 
unimtating, and a strengthening diet, of strong broths, and so on. 
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A definite hypothesis as to the valne of the several food 
stuffs in the economy was first formulated by Liebig when he 
determined from the com^Kisition of the animal body what sub- 
stances must be contained in the food ; and, since the proteida 
appe&red as the most important constitnents of nearly all the 
oi^gans, he ascribed to the albuminates a prominent role in 
nutrition. 

Liebig further recognised in the processes of metabolism 
the only source of the functional activity of the organs, 
and assumed that the exercise of the same involved the con- 
sumption of a corresponding portion of the proteids out of 
which they were built. According to this theory the albu- 
minoid conetituents of the food were applied solely to the 
repair of the organs used up in work, whence they were distin- 
goiehed as the plastic elements of the food in opposition to the 
feAa and carbohydrates, which, supposed to serve merely for the 
evolution of heat, were on that account called the ' respiratory 
elements.' Consequently the albuminates were considered as 
exclusively the nutritive substances, and a nutritious diet and 
one rich in albumen became convertible terms. 

The eSects of the several food stuffs in the body can be 
studied only when one knows the influence which they exert on 
metabolism. Thus it has been proved by numerous observa- 
tions that the amount of nitrogenous metabolism is essen- 
tially independent of the albuminoids contained in the ftxKl. 
This iact can scarcely be reconciled with the theory that the 
collective albuminoid constituents are wholly applied to the 
rvpair of the tissues used up in work. To avoid the contra- 
diction between the results of observation and the supposition, 
tlten held to be irrefragable, that a corresponding portion of 
an organ was destioyed in work, the theory of the so-called 
* Laxosctmsumptlon ' was proposed. According to this theory 
the albumen in the food replaced the loss of the albumen 
which tJie organs suffered in work. If, however, albumen were 
[ireocntin excess in the food it underwent immediate combustion 
in the bliXMl, with evolution of heat, and could so far replace 
ll* fat* and carbohydrates. The measure of the albumen 
*Uifh must ueceasarily be contained in the food was sought in 
Uie extent of nitrogenous metabolism in absolute starvation. 
■tot- L c 
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The theory of Lvj-usco^i»iimptlon wjis demolished by the 
evidence first brought forward by Voit that nitrogenous meta- 
bolism is not influenced by the functional activity of the organ- 
ism. Il has once been shown that the (juantity of albuminoids 
which a starving organism consumes is not enough for the con- 
tinuous maintenance of life even if a gufficient amount of fat 
and cjirbohydratea be added. From a consideration of thene 
fiictB it was clear that the theories as to the source of muscular 
power, the conditions of nitrogenous metabolism in the body, 
and the value of the albumiuoida in nut.rition must, all undergo 
a complete revolution. 

Voit showed conclusively from numerous observations that 
the albuminoid substances in the body undergo metabolism io 
different degrees according as they are formed into cellular 
structures or remain in solution, forming a principal constituent 
of the fluids which, constantly circulating as nutrient material 
through the living organs, are perpetually renewed by the act 
of nutrition. Under normal conditions only a comparatively 
small loss through metabolism occurs in the albumiuons 
material of which the whole mass of the organs is built up, 
while the albuminates contained in the interstitial circulating 
fluids undergo rapid and extensive processes of splitting up 
through the action ( Wechadivirkung) of the cellular structures. 

Certain phenomena presented hy albuminous mctAboliam in 
fasting force UH to accept the position tliat the gwater part of the 
albuminates which are daily milijecteU to metabolism in the body 
ia taken from the circulating Huida and not derived from the 
atructurea of the organs theniaelves. If, for esnniple, an animal 
be deprived of food, the albuminous metabolism in t)ie earlier period 
of starvation manifests itself differently according as albumen luu 
been previously supplied in tlie food in large or sinHll amount. Thus 
Voit observed in a dog an elimination of sixty grammes of urea on 
the first day of abstinence following on a liberal lleab diet, while the 
same animal after a diet poor in albumen excreted only fourteen 
grammes of urea on the first day of abstinence. 

With prolonged starvation those initial diflercncos in albuminous 
metabolism which are dei>endeut on the previous snpply of albumen 
dieappeiir, for tbe amount of nitrogenous metabolism in animals pi«- 
vioualy libeiidly supplied with albumen soon sinks to the lower point 
observed in those which had been poorly fed. In the aniuiala the 
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tgKte of the ex[)eriineQU above mentioned tlie eliminatiou of area 
after a previously ample provision of meat sunk in the couree of a 
few days' abstinence from sixty to twelve gi-ammeH, and tjieu re- 
mnineil almost stationary for a long time. This rapid and remarkable 
diminution of albuminous metabolism dui'ing tlie early period of 
abstinence bore throughout no relation to the loss of body weight, 
fur this fell at first much slower titan the amount of metabolism, 
and, on the other hand, it proceeded much more rapidly nftm-wards, 
and therefore cannot be dependent on the total mass of the body. 

If an animal after a previous liberal meat diet metabolises on the 
first day of abstinence five times the quantity of albumen that it does 
a few days later, while the body wpight has obviously not been reduced 
at the Game rate, the only conclusion that cin be drawn is that on the 
first day of fasting a considerable amount of circulating albumen ia still 
praeent from the previous feeding, and that this undei^oes metabolism 
more quickly than the albumen of the organs. But the stock of the 
former is soon exhausted, and after the lapse of a few days the albumen 
of the organs, metabolised with difficulty, must serve for the main- 
tenance of the vital processes, when the amount of nitrogenous meta- 
bolism speedily deci-eases. After a previous diet poor in albumen an 
animal possesses at the beginning of its fast no considei'able stock of 
circulating albumen, and consequently the same couditious exist in 
it« owte from the commencement which in others well provided with 
ntbameQ do not make their a|]pearance until after several days of 
aba^ence. The animal lives from the tii'st by the consumption of 
its own organs, and so manifests throughout a lo w excretion of ure>k. 

Again, a series of observations on albuminotia metabolism during 
the ndiuinistration of food support the view of an unequal participa- 
tion in (he metabolic processes by the circulating and organic albumen. 
laatty, fur a Airther proof J. Forster has shown, by experiment, that 
while in transfusion blood of the »(ame species remains for a long time 
unmetubuliaei], albuminous solutions injected into the blood-veeeels 
nuilergo immediate metabolism.' 

The stability of organic albumen is subject to variation under 
the influence of pathological processes. Thus wo know that in all 
fcbrile )it«tes albuminous metabolism undergoes an abnormiU 
■eoelcntion, and certain ]Kiisons, especially phoBphoru.i, act in like 
naniMr. We must admit that under pathological conditions the 
nomuil ronnM^lions of the constituents of organs ai-e loosened, so that 
aesrtaiii amount nt the proteids is liberated from the cellular tissues 
«imI submiti«il to met'^bolism. Doubtless through the consideration 
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tliiit under patliological conditions the oi-ganic albumen may be, to 
a grwit extent, brought within reach of metabolism, the import of an 
abnormal increase in the disintefrnition of albumen (as ahown by tha 
excretion of urea and uric ncid) ig rendered easier of apprehension. 

The fact already mentioned that albuminous metabolism in 
the body ia to a great extent dependent on the ingestion of 
albumen aceorde with the aesumption that it is mainly the 
circulating albumen that under normal circumstances is sub- 'i 
mitted to metabolism. One has but to imagine that the albu- \ 
minatea dissolved in the intestines mingle after absorption with 1 
those already present in the Buide, and circulate with them || 
through the organs, while through the action thereon of the y 
cellular tissues a great jiart undergoes certain splitting-up pro- 
cesses without having previously served any plastic purposes. J 
Each accession of albumen induces an acceleration of albu- I 
minous metabolism, since -thia goes on more actively as more j: 
circulating albumen bathes the cells. H 

The supply of albumen, as Voit has pointed out, is by no ' 
means esclusively determinant of albuminous metabolism, this 
being in a far greater degree influenced by the previous state 
of nutrition of the organism in question. Each ingestion 
of albuminates must produce some alteration in the albu- 
minous constituents of the body, while the amount of circu- 
lating albumen will be directly increased. This shortly interacts 
with the cellular tissues and is thereby in great part metabolised : 
the state of nutrition of the tissues stands in definite relation 
to the amount of nutrient materials supplied to it. 

If day after day a like amount of albuminous matters be 
ingested with the food the state of nutrition of the tissues will 
remain unchanged, just so much albumen being metabolised as 
is contained in the food. But if the ingestion of albumen be 
augmented, then on the one hand we find an accelerated meta- 
bolism, and on the other a certain quantity of albumen retained 
in the organs and applied to the increase of the mass of the 
body. The storage of albuminous materials in the body con- 
tinues, however, to take place only until the state of nutrition 
of the tissues becomes accommodated to the increased ingea- 
tion ; a condition of etiujlibrium then succeeds, in which the 
income and expeuditure exactly cover one another. In like 
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manner the orgHoism possesses the power of adapting its albu- 
miiiQQs composition and rate of metjibolism to a reduced supply 
of albumen. 

Obviou^y an upgwr and lower limit exist to the amount of albu- 
men in the fooit with «hieh an animal ran mnintiiin a constant 
weight. Too large a. mass of albuminates uill not be uipnble of apj>i-o- 
printion by the organs of digestion, while with too little albumen 
iu the food the body continues to yield it from its own organs until 
finally death followa through deficiency of albumen. 

The activity of albuminous metabolism is dependent in 
normal conditions on the ingestion of nutriment on the one 
band and on tlie previous state of nutrition of the organism 
on the other ; the latter indeed determines whether a given 
quantity of albumen in the food exactly meets the requirements 
of the body or not, or whether there will finally remain an ex- 
cess present in the organism. In this way one can e^iplain the 
i>bBer\ttIion that the same amount of albumen in the fo'xl 
jiroduces quite different results in one and the same individual, 
according to the different states of nutrition in which the 
organism happens to be at the time. The same amount of 
albumen that in an emaciated convalescent produced an acces- 
sion to the weight of the body may another time be insufficient 
to maintain the same man in good condition. 

Albuminous metabolism in the bodies of aniuiuls may be 
indeed considerably modified by the use of other iooA stuffs, 
but cut never be entirely susjwnded. Thus during the exclu- 
jiw administration of fats and carbohydrHten nearly as much 
albamen is used up as in absolute fasting, and e^en gelatinous 
ndMtancf s are never capable of entirely preventing the removal 
of allnunen from the bi>dy. Albnnien is absolutely necessary 
lot ittstaining the vital processes, and is capable of being replaced 
hjf the other food stuffs only to a certain poiut ; it exerts the 
peatest influence on the energy of the metabolic processes, 
•tDw it easily undergoes a splitting up in the nutrient fluids 
nA at the same time enables the living cells to break up 
dHua matters in larger quantities. The functional activity of 
the organism i» also intimately connected with the presence of 
albtiffleQ in the food. 
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AlbumeL b the only fooil stnff which in the pi-CKcnce of water 
and the constituents of the ash ran of itself alone Bupport tlie vital 
lirocesseB, It can thus completely replace the fots and carbohydrates, 
while the revei-se ia not the case. At the same lime pure flesh ia 
not a suitable diet for mankind, because a disproportionate amonnt of 
it would be required to miiintain the ronatittition of the bodv. 

An adult man who with a mixed diet excretes 250 grammes of 
carbon and 18 gnimmea of nitrogen wonld re<juii«, in order to cover 
expenditure of c«rbon compounds, over 2,000 grammes of pure flesh 
containing no less than 12'5 jier cent, of nitrogen. The amount of 
nitrogen, on the other hand, contained in the expenditnro would bo 
fully met by 500 grammes of flesh, with a pei-centage of 34 of 
nitrogen. 

One must not, however, suppose that a supply of albumen above 
what is just necessary for the maintenance of life is superfluous 
(^tu-u,)), fur the functional activity and resisting power of the organism 
seem to be essentially connected with the presence of on ample supply 
of albumen. 

JAe Value of Peptones. — The albuminous matters contained 
in our food must as a rule be first reduced to a state of solution 
by the action of tlie digestive organs before they can be absorbed. 
But, since it is very often desirable in pathological conditions to 
call the digestive functions into play as little as possible, pep- 
tone, a product of the digestion of albumen, first suggested by 
Meissner, has recently been extensively employed as an albu- 
minous aliment instead of the insoluble albumen. Thus the 
question, much discussed of late, whether peptone can fulfil all 
the functions of albuminous suhstinces in the body, or whether 
a certain quantity of the unaltered albumen is always necessary^ 
has acquired in some degree a practical significance. 

After the discovery of peptone it was generally held that 
all the albumen in the food must be iteptonised before absorp- 
tion, in order that after absorption it might again be reconverted 
into that modification of albumen which iscoagulable byboiUng 
heat. Against this view Briicke has brought forward a series 
of arguments, and has expressed his opinion that only albiunen 
taken in unaltered can serve for building up the tissues of the 
body, while peptone is not reconverted into ordinary albumen, 
md Diaconow has also asserted the same. Voit and I have in 
like manner shown proofs that dissolved albuminates are ab- 
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Borbed witlioiit being tninsformecl into peptone, and Eichhorst, 
Czerny, and Latscbeoberger h:ive obtained eiiuilar residts.' 

The proof thiit uniiUered albumens are capuble of being 
absorbed is of itself obviously insufficient for enabling ns to 
form a definite judgment as to the destination of the peptones 
in the body and as to their function in nutrition. Besides 
one must remark that an increased excretion of urea appears 
after the administration of peptones in a manner analogous tc 
that which follows the ingestion of unaltered albumen. One 
can oidy infer from this fact that peptones are subjected to 
metabolism and that a certain amount of albumen may be re- 
placed by tbera ; but that a reconstruction thereof in the body 
anil a participation in the formation of the tissueB take place 
is not to be assumed from this fact alone. On the contrary, 
Fick has endeavoured to prove from this fact that peptone is 
quicker and more easily metabolised in the body, and that for 
that reason it can serve only as material for metabolism.' 

For the solution of the question as to the value of the pej)- 
lones in nutrition only the knowledge of the chemical compo- 
iition of these bodies can avail anything, and it appears from the 
conclusions of Maly and others that the peptones difl'er little 
from the ordinary albuminous bodies in their composition.^ 

(.hily the results of accurately conducted eiperiments in 
nutrition can be ac'cepted as suflicieut, and unfortunately in 
sach there are numerous ditfiLulties to be overcome. Experi- 
ments of this kind have been carried out by several observers. 

A first wtperiment with peptones was performed by P16bz on » 
yoaag dog. Tbe &tiimivl in question was at fivnt fed on milk, and 
tben daring a course of experiments extending over eighteen days, 
nceived an artificially prepared liquid food in which the albumen 
«M iwpljiced by peptone, Meanwhile the body weight of the anitnat 

' K.Btadke.SiUtiiigfhrr.dvr k. Ii. AiaJ. KuipnicA., vol.xxxvii. 18fi9.Micl vot, 
lit. IBW; Dl»ootW)'K,3/eii.-ektvt. I'nlrrnfh. rnn Hojijr-fbi/lrr, pott iii. 1867; C. 
Volt Mi<] J,' Baaer, JSeitichr./iir HiuUigir, vol v. IBGS ; Eichhortt. pjliigcr't 
ink., ml. IT. )S71 ; Latschonbei^r and CMrny, ilrek. Arch., voL lii. 

• f^itfer't jLTctt; vol. v., and VfThandhinQ, d. H'ihr^mrg. phyi.-VH-i. 
GtKtbtk.. U. 

* U. IUI7. * Uie EntitoUungen u. Veraimingen in der reptdnlehre,' Pfliigrr't 
Artk., TOl. XX., wbrre will \» found » ctuieiuciit of olher ri.>scnrclicti in this 
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rose from 1,335 to 1,836 gnunmes, besides an increase iu growth being 
clearly seen. ' 

In ft further experiment Pl''iaz and Gyergyai fed a fuU-grown dog, 
after a, fast of sei-eral ilays, with a solution of peptoDe and a corre- 
sjwnding proportion of nou -nitrogenous food for six days, and com- 
pared the amount of nitrogen contained in tlieingesta and excretions.' 
The urine and excrement were not taken directly, but evacuated in 
the cage over a wire net beneath which a funnel was fixed. During 
the whole exjjeriaient li'iSl grammes of niti-ogen were taken in by 
the animii!. while only 13-463 grammes could be found in the exci'eta, 
The body weight gained 259 grammes. 

At the uame time as P16sz, and independently of him, Maly also 
conducted experiments on nutrition with peptones.^ A pigeon was 
fed for some time with as much wheat as it required for its main- 
tenance ; then the wheat diet was partially replaced by an artificial 
food in which the fibrin peptone of wheat took the place of the gluten. 
Theexperiraent was repeatedly conducted in wich a manner that little 
by little from half to tJiree-<iuarters of the wheat was replaced by 
peptone food ; on some days the pigeon I'eceived only the artificial 
food. It then appeared that during the peptone diet ihe body weight 
increased somewhat, whence Maly infeiTed that the peptonised food 
was better utiliaed in the alimentary canal than was the wheat. 

The result of these experiments was interpi'cted as showing that 
peptone fulfils in the organism all the fiinctioua of ordinary 
albumen, and is also applied to the forniation of tissue. But, as 
Adamkiewicz hud ali-eady jwinted out, this conclusion is open to 
seiious objection.s.* Adamkiewicz consequently submitted the ques- 
tion anew to experimental proof, and indeed sought by an exact 
conti-ol of the nitrogenous income and outcome to demonstrate that 
peptones administered in the food were actually retained in the body 
and were capable of being converted into flesh. 

For this purpose a dog, after a fast of aeveral days, was supplied 
with a food of known comiwsition in which there was so little albu- 
men that the animal constantly lost a small mnoiint of llesli. After the 
balance of albumen had for some days become pretty constant such an 
amount of peptone was added to the original insufficient diet that a 
gain of albumen was by this time to be looked for, and this expectation 
was invariably realised in frequent repetitions of the exijeiiment. 

' P, P169I, ' Ueber Peptone u. ErniihrungmilderselbeE,'i^uyfr'j-lrcA., vol. 
\x. p. 323. 

' P. Pli«i and A. Gyergyai, PjHlj/er't Areh., vol. i. p. u3(l. 

» H. Mftly, ' Ueber die clieni. ZusammiaiBetzung n. physiol. Bedeutimg dcr 
Peptone," PfiHger't Arch., vol. lie. pp. 586 and 60S, 

' A. Adamkiawici, Dit Xatur «. der Xahnrcrth dti Pfplont. Berlin, 1877. 
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L There is no doubt whatever that the gain of albumen observed 
fe these experiments wns conditioned by the addition of the peptones 
to the original insudicient diet. Since, however, tlie aoimal con- 
.tantly received in its food unaltered albumen along with the pep- 
uiust not overlook the <iuestion whether it wns actually a 
of the peptones or of the uniJtered albuminous bodies that was 
led in the organism and applied to the gain. It ie, indeed, 
.CDDCeivable that the peptones poftsess in a high deRi-ee the property 
of sparing the albunjen in the body, and thus completely take on the 
ToU of the circulating albumen without being themselves available 
foi- tissue formation. On this supposition it would be quite possible to 
produce a gain of flesh by the administration of the quantity of pej)- 
tones necessary for covering the CKpenditure, if in addition a small 
quantity only of unaltered albumen be contained in the food. 

Adaukiewicz has himself admitted the validity of this objec- 
tion, but he considei'8 that it is set aside by the consideration that no 
increase in the excretioti of phosphoric acid appeared when the animal 
expei-imented on received with an insufficient amount of meat so 
much peptone and fat that a 'gain of flesh ensued. Adamkiewiez 
proceeds on the supposition that the whole quantity of phojphorio 
■cid cvntained in the peptonised foods must have been eliminated in 
urine if these had been metabolised, and would not have been 
led to increasing the weight of the body. 

But these considerations cannot be accepted as proving satisfac- 
rily that the phosphoric ucid may not find other applications in the 
lism, although the combinations with which the phosphoric acid 
introduced ai* submitted to metabolism. One can only, fiwrn the 
experiments of Adamkiewicz, conclude with certainty that through 
an addition of peptones to a provioualy insufficient diet an increase 
of body weight was obtained, a correoponding amount of phosphoric 
rcid being at the siune time withdi-awn from the circulating Huids, hb 
indeed must be the case in every increai^e of flesh ; but whether it was 
the peptones or the unaltered albumen supplied along with them that 
were retained cannot be decided on such evidence alone. 

In another series of exjieriments Adamkiewicz made use of the 
indic^D contained in the urine as a measure, connecting this witji 
the fact ttiat the quantity of indican in the m-ine is gi-eater the 
longer albuminous substances are retained in the digestive canal, in 
orAvr to prove that peptones are sooner and more ea,sily absorbed 
than unaltei-ed albumens. It thus appeared that the excretion of 
indican was much less during the administration of peptones than 
ijuring feeding with rt corresponding quantity of albumen. 

It was lUso noticed in these experiments that with nn exclusive 
emplojiuent of p^iptone and fat a certain amount of the nitrogenous 




Buljstance was retniiieil in the Ixxly. But tliis obaervfitinn was con- 
tinued for only a singie Jay, iiiid it (iinnot be detcraiined from the 
experiment whether the peptones wei-e retained as circuUtiug albumen 
or as a constitiieiit part of the oi'ganw. ' 

From the results of recently jjubiialied experiments the 
conclusion unanimously drawn ia that the [wptones do fulfil 
in the organism all the functions of the albitminons bodies, 
since they are again turned into coagnlable albumen, so that 
the absoqition of unaltered albnmen appears at leiist not to be 
absolutely necessary. This conclusion does not, however, follow 
with cogent necessity from any experiments made known as 
yet, and the hypothesis that the peptones can entirely take the 
place of the whole amount of the nitrogenous materials of 
metabolism, without, however, being capable of organisation, 
still awaits justification.' 

According to this last hypothesis an organism could wiih 
j>eiJtone8 alone, and combined only with the necessary non- 
nitrogenous food stuffs, be kept alive only for a limited, albeit a 
fairly long, space of time; but for its continued maintenance 
the addition of so much unaltered albumen as is necessary for 
the repair of the tissues would be required. At the same time 
it is not improbable that a given weight of jieptone is perfectly 
equivalent for purposes of metabolism to an equal amount of 
albumen, so that its albumen-sparing action far exceeds that of 
gelatine. 

It is clear also that the peptones, even if in further re- 
searches they should be found not to be available for tissue 
formation, may yet be very valiiable nutriments for the sick, 
being capable of replacing albuminous nutrition for months 
together and presenting the manifest advantage of being easily 
and immediately absorbed. A relatively small addition to the 

■ 'iBtdie Rc!si>rptioii des venl&nten Alb. TonaeinerDilTasibililAt sbhSngig;. 
ond tnnn ein Meosoh dnruh Pepton ernahrt werden ! ' Virch. Arch., vol. lixv. 
p. Hi. 

' Alreod; in tlie year ISTi I begxn a caurae of experiaienlB on Ihc vulue 
of the peptones in Voil'slaboratorj-, but was tintortnnalalj' prevented by other 
engagements from bringing these tedious researches lo a concloaioD. Dr. 
Feder has recently tMirricd out In the mtac phyBiolojflcal laboratorj- a seriea of 
experiments which 1 know by a verbal oommunicatjon from Prof. Voit tend 
to prove that the peptones are not available for lisaae lormaCioii. 
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1 of unaltered albumen would be necessary iu order to ob- 

e tJie waste of albumen in the body as well us to attain an 
increase of weight. All clinical experience in peptone feeding 
in the past is cajiable of the same interpretation. 

The impulse to the metabolism of the albuminous matters 
m the body proceeds from the animal cells, and without any 
active co-operation of the oxygen, which enters only gradually 
into the products of splitting up. Pettenkofer and Voit have 
found that under certain conditions the total nitrogen of the 
fo<>d posses out. again in the urine and fasces, vh\]e a part of the 
carbon contained in the albumen remains behind in the body. 
These jDveetigators concluded from this that the aibumeu was 
split np in the body into a nitrogenous aud a uon- nitrogenous 
jMirt, the latter having nearly the same composition as fat,' 

Further observations have shown that fat represents a 
regular product of the splitting up of albumen, which, according 
to the conditions existing in the body, is further broken up into 
carbonic acid and water or is stored up in the organism, 

In patliologicnl Btatea osiilation mny be diminislied and the 
allraminous uetabolism nolably iucreBsed, so tliat even the stable 
organic albiiucn umlergoes metabolism in a high degree. In the 
opinion of A. Fratikel an increased deittruction of tissue is directly 
induced by a deficifiicy of oxygen in the systeni. In such cases the 
gwaler part of the fat split off from the albuminous bodies is not 
farther broken up into carbonic acid and water, but remains for the 
aott pnrt in the cells and lies among the residues of the same. This 
procMH ia correctly described us fatty degeneratiou. 

If flesh alone be given large quantities are required in order 
that nutrition and waste may balance one another. But if fat 
be added the demand for fleah is less, albuminous metabolism 
being reduced by the addition of fat to the food. The material 
effect produced in the system by a given amount of fat de- 
{leuds on the rehitive proportions in which aibumeu anil fat are 
contained in the food ; the previous state of nutrition of the 
Q also has its influence. 



' Aoooidinir to llcnceberg (torn 100 grommus ut albiiin^n 35 1'l i^muira 
irf una aru parttxl off, while IS 3 gfninmes o( water oiKcr into eonihlnatlon 
•l(h Uia reniaiiiiiig flflO i^wminea ; nnd after the elimlnMlon ot H7* gnunrara 
Pi caf bonic acid Bl .111 graumies of tut arc produced tbcceb}-. 
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The opinion formerly generally pi-evailed that the iictivity of 
the metabolic pro(«sses in the liody wits dependent on the iimount of 
oxygen inspii'ed. Liebi^ too, who Nought in ntcchAtiicnl exercise 
the cnuiie of the destruction of albumen, advanced tlie proposition 
that the intensity of the combustion of the non-nitrogenous aliments 
in the organism was conditioned by the amount of inspired oiygen. 
Acixudiiig to this doctrine the easily combustible non-nit rogenona 
bodies combine directly with the oxygen and thereby protect the 
albumen from its action. Bat this explanation that the fat as a 
respiratory food wrests the oxygen, and by so doing i«duces the 
expenditure of albumen, cannot be the Hght one, for the addition of 
fttt to Ihe food induces a lessened consumption of fat in the body, and 
with ftn exclusive administration of fat there is less of this aliment 
metalioliiied and less oxygen fixed than in fasting. Besides, in 
some circiunstanoes the whole of the albumen in the food is 
tnetiiholised in the body, and tlie fat is applied to int'reiise of body 
weight, whence it ap]>earB that fat is broken up into simpler com- 
binntions with more dilliculty than albumen, and is not the same 
easily oombiistible body in the organism that it is outside. The fact, 
tou, that in an exclusively fat diet the loss of fat hxim the body 
oeasra eutiraly, and in some droumst&nces fat may even bo taken up 
while th» albiiminons metabolism is not appreciably affected thereby, 
pofntH in the sume direction. 

ft follows from several facts that the non nitrogenous food stuffs 
itro iw littlo broken up through the diivct action of oi:ygen in the 
body »■ is the nlbuuieii. Tho.se ure also next split up by the action 
of llie cellular tissued* into »implei- i)rod«ct», into which the oxygen 
eutoiii liltl* by Utile. Thus under the influence of fat less oxygen is 
t*lten into the syslem, hocanso by it wnste ia lessened, and conw- 
ipuutUy lew oxygini i» iilKitrivcted fmin the blood by the products of 
tuetitbuliKUi. 

iVmtrary to ihe behaviour of the fJl>uniens in the organism, 
the t'Stent of futly mclttbolisin is independent of the ingestion 
of fiit. (Mher influt'Hcoa tliorvfbre whitjh are without action in 
nlbuniinotw mettilxilisiu iiMUnie here (he highest importance. 
At tlio hetwl of tlit»»«' ntnudit tho i>erti>nnauce of work by the 
otfptnism) during which the tiMue« tlcstrov a notably greater 
Unoiiut i»f non.nitrouvi\on» fi.>ixl stuffs than in a state of rest. 
Agtin, the sction of Ihe teiiii»enilurv of the surrounding air 
lUftkM t(»lf felt, Muc»> moiv iiarlxmic acid is pnxluced in 
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'. cold and less in the vurmth so long ns the temperature of 
the body itself suffers no reduction. 

The action of external temperature on tbe amount of noD-nitro- 
geuutia metabolism assists those regulatory arrange men ts in the or- 
g&nism which, hy controlling tbe escape of hent, keep the temperature 
of the body constaut. According to tho neeiis of the Bjst«m more 
heal is produced in the cold and less in the warmth. But if the 
temperature of the body itself suffers a change the production of" 
heat is influenced therehy in the opposite direction, for a less pro- 
daction of carbonic acid attends a fall of the body temperature and 
a greater production a rise. That the waste of albumen is also ab- 
normally incre!i£ed with elevation of tempersiture we hare already 
stated, so liiat in febrile conditions the metabolism of all the con- 
stituenta of the body is increased. 

The influence exercised by the surrounding tem]ierature on 

the metabolic procenses in the organism is exerted probably 

through the inter\-ention of the nervous system, especially by 

that of the sensory ner\-es, the excitation of which is demon- 

I Krably of decided influence on the production of carbonic 

The material effects of albumen and of fat in the system are 
I a certain sense op[>osed, for the former increases the tissue 
«and secondarily the oxidation, while fat induces the oppo- 
t effects. The lessening of metabolism does not generate 
1 through tbe fixation of the oxygen present ; we must rather 
^mee that by its presence the metabolic energy of the animal 
& is lowered. 

This action of fat is of sjiecial importance when we have to 

insider how best to attain an increase of the constituents of 

( body. With an exclusive supply of albumen only very 

iDtities of this substance can ever be retained in the 

r each accession of albimien to the food conditions an 

I of waste until after a few days the balance between 

me and exiienditure is again established. With u simul- 

uueoua administration of albumen and fat a legs amount of 

ftltmmen is on this account necessary to meet the material wants 

t the organism, and if it is present in excess the metiibolic 

!eue« do not attain the same proportions as with a diet 

isiatinf exclusively of albumen, so that a larger portion of 
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iKiecompoBed in the body and adds to its 



the excess remaiua i 
weiyLt. 

Prom several observations we may draw the conclusion that the ' 
albumen, which unJer the inBuence of fat remains unmetabolise«I in 
the body, is for the most part associnted with that of the orgiuiB, and 
behaves a* regards metabolism like organic albumen. When, there- 
fore, with a diet consisting of albumen, either esdudvdy or in i-elar 
tive excess, a certain amount of albumen is retained in the system, ' 
it is tlie masn of the drculuting albumen that will as a rule be in- 
creased thereby. 

As regards the antagonistic actions of albumen and fat, the 
material consequences of any given mixture of these two food 
stuffs depend not only on their absolute fjuantities but also on 
the relative proportions in which they enter into the nutriment 
and into the system. 

If the body is to take on both flesh and fat the food niust not 
coutein too great an esoess of albumen in proportion to the non- 
nitrogenous aliments, bcoLUse it is the circulating albumen that is 
chiefly increased thei'eby. Great quantities of albumeu with the 
addition of but little fafc very frequently le^d to the deposition of fat 
alone, since, owing to the active waste of matter tJius induced, the 
whole of the ingested albumen is destroyed ; only the liardly metabol- 
ised fat is in these ciicumstances usually augmented. 

If albumen and fat enter into the food in proper proportions, an 
appreciable inci'eaae of these subataiices m the body may continue to 
take ]dace during a considerable period, for the balance between 
income and expenditure in the system is but slowly reached. If now 
ftlbumons are supplied in excessive amount, a smiill increase of 
albumen occurs as a rule for a few days only, since through the 
accelerated waste that condition of the body in which income and 
esjwnditure cover one another is reachal in a short time. 

TltUB in a dog who was fed for thirty-two consecutive days with 
a mixture of riOO giammes of flesh and S.'iO gmmmes of fat Voit 
oiwerved n gain in (bat time of 1,794 grammes of flesh without the 
nitrogenous e«iuilihrium having been reached at the conclusion of the 
oouise. But when, on the other Iiand, l,r.00 grammes of flesh and 
L'!iO of fat wore administered, the ei|uilibrium was as a rule reached 
in from tluwi to five days, seldom much later, after which an 
inoreaae of but 300 l« 4l)ll gntmrnw was found to have taken place. 
These facta tind a salisfijctory explanation in tlie view that under 
th» iaflaancB of a suitabi* amount of fiit the superfluous albumen m 
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the food is for the most part stored i]p as orgiinic albumen, while 
with a iJeficiency of fat the quantity of circulating albtimen only is 
iucrcnsed by an exct^a of nJbiiminates. lu the latter ca?e an accele- 
ration of ihe albuminous metabolism soon takes place until there 
cenaea to be any superfluity of albumen in the food aud the equili- 
farium is established. An increase of the mass of albumen in the 
orgnns involves, on the contrary, no considerable increase in the metft- 
boliam of albuminates, and still less if by the simult-uieous addition 
of fat a one-sided augmentAtiou of the total albumen ia avoided. 
Under such circum stances tlie rate of metabolism can be maintained 
for Home time at a lower point Uum the supply, thus providing the 
conditions for increase of weight. 

The fat stored up in the body acts in like manQer with the 
fat contELJned m the food, since it likewise lessens the waste of 
tissue and secondarily the oxidation. Thus we understand why 
abstinence can be longer borne by organisms rich in fat than by 
ihose pooriy furnished with it, the former consuming less of the 
albumen of their organs. To this connection we may refer the 
observation that in animals who have stored up only a small 
supply of fat in their bodies the albuminous melaboliBm is 
notably augmented after long fasting — that ia, when the scanty 
fat uf the body is used up and the organism lives exclusively on 
the albumen of its own tissues. The stock of fat stored up 
in the body is moreover the cause why coi-pulent individuals 
frequently continue to gain in bulk although they are not in 

habit of indulging in food immoderately. 
Himilw or analogous actions to those of the fats have oftentimes 

ascribed to glycerin, chiefly, indeed, on the ground of its physical 
(CDpertiea and derivation. Experiment has, however, bIjowu that 
the albnmcai-sparing actions uf the fat« do not belong to this body, 
for it mises the waste of albumen with increase of diuresis. Since 
glycnrin in larger quantities is elimiuBt«d with the urine, it is, to 
tkj the leutt, very <)ueGtionable whether it can effect any considerable 
Knag of Git in the body. 

The action of the carbohydrates agrees in many respecta 
that of fat ; since they are, in like manner, cajiable of 
iting from metabolism a certain amount of the oir^ulnt- 

albumen and of assisting its transformation into organic 

■Ibomen. The conditions of the destruction of the carbo- 

are by no means identical with those that obtain in 
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the metabolism of fat. Thus we know that the metabolism 
of fat in the body ia indej>endeiit of the supply of this aliment, 
and that an excess of it in the food invariably prodnpes an acces- 
sion of fat. On the other hand the carbohydrates, according 
to the experiments of Pettenkofer and Voit, are almost com- 
pletely destroyed in the body even when they are administered * 
in great excess. From this we may also conclude that probably 
no such ^tassage of carbohydrates into fat, as was formerly 
generally assumed, takes ])lace in the organism ; at least such a 
transformation cannot as yet be proved. Since we nevertheless 
observe that the carbohydrates, when given along with albumen 
and fet, favom- an increase of the constituents of the body, 
especially of the fet, this must be owing to the fact that the 
carbohydrates are very easily subjected to metabolism and thus 
protect the other food stuffs from destruction. When fat and 
carbohydrates coexist in the food the latter are always the first to 
be consumed, and when they are present in sufficient amount 
the consumption of fat in the body may be completely suspended. 
Again, in a diet of albumen and carbohydrates alone, without 
the addition of fat, a deposit of adipose tissue may take place, 
since that fat which originates as a product of the splitting up 
of albumen is withdrawn from further metabolism in favour of 
the carbohydrates and contributes to the gain. 

The easy metnboliam of the carbohydmt^a ia the body must not be 
regarded as depending on their grettt affinity for osygen ; its cause ia 
likewise to be sought far more in the properties of the animal tissues. 
On the supposition that the equivalents of the food stufis have the 
game relation in the body as the quantity of oxygen necessary for 
their passage into the ultimate products of their destruction, it was 
formerly assumed that 240 poi-ts of starch were of the same value a^ 
100 of fat, because for the conversion of these proportions of the two 
bodies the same quantity of oxygen b necessary. According to 
Pettenkofer and Voit this assumption is incori-ect, since experiment 
shows that in the living organism 175 part* of starch are in the 
material actif-ns approximately equivalent to 100 of fat. 

An increase in the constituents of the body, and esper 
cially of the albumen and fat, is greatly favoured by the 
action of the carbohydrates. It an increase of albumen be 
desired without a considerable addition to the store of ( 
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liberal allowance of albumen with relatively small quantities of 
carbohydrates muat be prorided. If, on the other hand, a sub- 
stantial addition to the fat appear desirable, the food must 
contain less albumen and more carbohydrates with a fair pro- 
portion of fats. 

As to the nutritive value of the gelatiniferous tissues, the 
most contradictory opinions have been held at different times, 
some having described them as peculiarly nutritious, while 
others have come by experiment to the conclusion that they 
are absolutely worthless. It has, however, been shown by 
recent experiments that gelatinous tissues are destroyed in 
the body, producing urea as the product of their metabolism, 
whence we must admit that gelatin should be considered as a 
true food stuff. From the researches of \'oit, which have given 
us a still more exact insight into the value of gelatin in nutri- 
tion, it appears that it is decomposed in the body with great 
ease, and therefore may within certain limits replace and be a 
substitute for the albuminates. The small quantity of gelatin 
which is taken with the food is always subjected to complete 
metabolism within a short time, and the albuminouts meta- 
bolism is thus diminished in pro|>ortioa to the gelatin tngeBt«d. 
By the administration of gelatin very large quantities of albu- 
men can be spared in the body, or devoted to increase of bulk, 
just as by the supply of fets and carbohydrates. The place of 
albnmen in the food cannot, however, be entirely taken by 
gelatin, since a constant though small loss of albumen from the 
body still occurs even when as much gelatin is administered as 
the organism can dispose of. 

The fact that the gelatinous substances in the food are 
speedily subjected to comjilete meiabolism, and never contri- 
hme to growth, proves that these bodies are not available for the 
huilding up and rejiair of the tissues. And, since the tissues 
ronniantly lose a small fraction of their albuminous constituents, 
Id an exclusively gelatinous diet a continuous loss of albumen 
nnut occur in the body, for geLitin is not competent to take 
ll>e place of the used up proteid mat«rials. On these grounds 
gelaiia even with the necessary addition of fat and carbo- 
njilratc* will not provide a complete diet, and to enable the 
VOL. I. D 
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body to maintain its condition an addition of albumen is always 
necessary. 

Voit fed a dog weigbing 29'5 kiloe. for 35 days with a daily 
allowance of 150 gi-ammea of fle^, 150 of gelatin, 150 of sturcb, 
and 5 of meat extract, iind observed tlmt bo long aa the animal took 
the prescribed combination of food he nearly mBOiitained his weight. 
But later, as ia the rule in gelatin feeding, the food was p&rtialty 
refused, eo that a somewhat greater loss of weight ensued. 

On the other hand a dog weighing "25 kilos., who received daily 
200 grammea of dried gelatin (with 30'45 grammea of nitrc^en), 25l> 
grammes of starch, 100 grammes of fat, and 12 of meat estmoS hut 
without the addition of albumen, died on the 30t)i day. On the 
6th day of the experiment the animal began to refuse tlie food put 
before him, which was afterwards administered by force even when 
vomiting fultowed. After the 2Sth day the animal showed marked 
symptoms of illness, and the ex]>eriment was difi<-antinued on the 
29th day. The dog then received a mixed diet which he took 
greedily, but immediately vomited it again, and death took place 
the following night. 

A post-mort-em examination revealed no change in the organs 
whiph could account for death. Probably the exclusively gelatinous 
jud non- nitrogenous diet led in the course of some time to alterations 
in the composition of the nutrient fluids which were incompatible with 



The supply of gelatin induces also a small diraiuution in 
the metabolism of the non-nitrogeuous matters in the body, so 
that this aliment does not precisely correspond in its action 
either with the albuminates or with the fats and carbohydrates. 

As remarked already, gelatin is capable of replacing an appre- 
ciable {lortton of the albuminates in the food; but it has a far 
higher nutritive equivalent than albumen, since in the experimenta 
of Voit 168 grammes of dry gelatin were found to have approximately 
the »Mimc effects as 8i of dry albumen. In 100 grammea of dry 
gelatin there are 17-3 grammes of nitrogen, so that in gelatin feeding 
much more nitrogenous aliment munt be introduced into the boily 
thnn in albumen feeding in order to attain the same end; and iu 
harmony with these facta is the far greater elimination of urea in 
nutrition with gelatin. This excessive excretion of nrea is, again, th» 
caiiae of inci'eaaQd diuresis and of a great demand for liquid, which 
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beoomes important when large qivmtitiea of geUtin nre contained in 
the food. 

An esact knowledge of the value of mineriil substances 
appears to be of special importance in nutrition, since broths, 
the action of which is in many ways due to the abundance of 
the food salts they contain, pluy so large a part in the dietary 
of the sick. The food salts have been held indispensable not 
only to the building up and repair of the tissues, but also for 
the digestion and absorption of the other food stuffs, and other 
special effects have been attributed to them, especially in the 
fluids of the body. 

From (he researches of J. Forster it appears that, when 
deprived of the necessary salts, animals die after some time as 
surely as when albumen is withheld. At first the digestion 
and absorption of the food as well as metabolism proceed quit« 
normally ; only after a long time deficient secretion of the gastric 
juice and impaired assimilation of the food sets in. When the 
deprivation of salts is prolonged the animals become weak and 
prostrate, a kind of iwralytic condition succeeds, and they finally 
die, although they have not lost materially in flesh and fat. 

Not only are growtli and increase in the constituents of 
the hotly impossible without the presence of salts, but for the 
maintenance of the status quo of the Iwdy the pro^-ision of a 
certain quantity of food salts is necessary, because not only 
do«fl the body constantly part with its salts, but the loss 
cif these involves that of the other constituents with which 
they are combined. These facts, however, do not permit us to 
decide what amount of salts must be contained in the food in 
ocder to prevent a Ions of the same from the body, nor what 
effiectA are produced by an excess of salts. 

Towards an answer to the firsi question the experiments of 
J. FoTBter give us no positive helj), since they show that the 
miDeral <'on8tituent« liberated in the processes of metabolism 
are not esereteil in the same way us the organic products, but 
are retained in the body as incombustible matters, and may 
(mssibly be reapplied to other uses, 

A >ma]l olimiiuttion of mineral mutters oontinues even daring the 
\tniioa of food u tkr as possilile free from talts ; and, indeed^ 
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this nppearB to be ao much the less the more Bait-free food is taken 
in. But if an nnimal that has for Bome time lieen fed on salt-free 
food \s allowed to fnst, an incrensed eliminntion of salts seta in. 

According to J. Forster the true salts of the body exist in firm 
combination with the organised structures and flaids, and bb suoh 
cannot be excreted. But there is also a certain quantity of salts 
simply dissolved in the circulating fluids, those, namely, which were 
introduced in excess with the food and those set free by the meta- 
bolism of organic matters. A certnin proportion of the^e eaXis is 
constantly being eliminated from the body; but if, while Ealt« are 
withheld, aliments, especially albuminous substances, poor in saltij, 
find their way into the fluids, and there meet the salts set &ee in 
metabolism, the latter are again taken up by them and enter into 
fresh combinations. 

As a rule we take ia with our food a far larger qiiantity of 
salts than is necessary for the replacement of those of the tissues. 
The excess is again excreted with the urine, and only when an 
increase of the body weight occurs is any large amount of salts 
retained in the body. The quantity of the earthy matters that 
the body actually needs for its repair is already present in 
due proportion in most of our articles of food, and any further 
addition of salts, above all of table salt, serves only to make 
the food more palatable — is, in short, a condiment, Whether, 
on the other hand, in certain circumstances and diseases aji 
excess of earthy matters in the food may not be desirable and 
useful we have as yet little means of knowing. 

As to the consumption and elimination of earthy mattere in 
pathological states, but few jiositive facta ai'e at present known. To 
these belong the lessened elimination of chlorides in several, especially 
infiammator}', diseases, as well aa the increased eseretion of potash in 
fever, which latter apparently goes hand in hand witli the augmented 
waste of tissue. In contrast to these processes of disease, in which 
the abnormal behaviour of the earthy matters is only of suboi-dinate 
importance, Garrod, and others after him, have associated the origin 
of scurvy with a deficiency of potash salts in the food. 

Since, however, all cases of scurvy can by no means be referred 
to a deficiency of potash salts in the food, Immeruiann has given a 
general countenance to the hypothesis of Garrod, pointing to a want 
of potash salts in the tissues as the originating cause, by which 
trophic disorders are induced, whether the deficiency of organic potash 
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be caused hj an insufficient supply or in any other way. With tliJa 
rieir the observation of Duchek, who, during the eraoerbatioQs of 
funu-vy, foand the urine relfttivety rich ta potash baI^, is in entire 
agreement. 

The fnct that depriviition of salts does not produce symptoms of 
disease in ubimal^ until tifter a considemble time, since the normal 
organs retain and use their salts over again, furnishes no argument 
against the admiasibility of GanYKl's hypothesis ; and as little does 
the drcutnstnnce that as yet symptoms resembling those of scurvy 
hsye not been product in animals by withholding food salts prove 
anytiiing against it. It roust, however, reinnin very doubtful whether 
in those diets which Itave been found by expetience to develope 
scurvy so little potash salts were actnally taken as not to meet the 
v«ry small demands of mainceoance. 

The question uhethera reduction of the potash salts in the organs 
lies at the foundation of scirbutic derangements of nutrition or not 
must in the future, as Immennaiin justly remarks, lie brought nearer 
to RolnU'oD by researches in r©s|Tect of the earthy constituents of the 
organs. At present, in the choice of articles of diet for the prevention 
siid care of scurvy, regard must be had to their richness in potash salts. 

To the inorganic aliments belongs also water, which makes 
the greatest pnrt of the total weight of the body. It renders 
ible the solution of other matters and the communication 
between the several region!^ of the body, and takes a direct 
share in the building up of the tissues. By the skin and lungs, 
as irell aa by the several excretions, the body constantly gives 
off considerable quantities of water, which must be again re- 
placed by imbibition. Since the amount of water given off 
is influenced in a high degree by various circumstances, the 
demand of the organism for fluids is variable, being mostly 
dependent on the bodily heat and muscular work, on the tem- 
(terature and humidity of the surrounding air, and on the kind 
and quantity of the solid food. The replacement of the water 
given off from the body is effected partly by various water- 
holding articles of foo<l, and jortly by drinks, of which water 
a&d akohoUc beverages call for 3i>ecial consideration. 

Drioking water always contains a certwn proirartion of gases and 
HUMcal matters in solution, which together with a certain tempem- 
ton raider ic ]>alatable. The salts may idso be applied to the huild- 
isg op and tvpair of the tissues. To discuss in detail the properties 
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of a good drinldiig water, as well as the injurious consequences that 
may follow the use of a bad one, lioes not belong to the plan of the 
treatise before.ua. 

Alcobolic <li-inks combine with that of compeneatiug the loss 
of water fram the boHy several further actions. Alcohol is to a 
Bmall extent eliminated nnchanged by the skiu and liinga, ax well 
as by the kidneiya ; the grenter part, howover, is tm.nsfoi'med into 
carbonic acid and water. The increase of albumen suffers thereby 
no appreciable change ; that of fiit, on the other hand, is reduced by 
amaU quantities of alcohol, while by very large doses it is increaaed, 
at any rate in animals. Alcohol also, in eousequence of its meta- 
bolism and of ito ht-sparing action, behaves in the character of a food. 
In several of our alcoholic drinks the nutritious effects are also 
height«ned by the presence of small quantities of other food ata&s, 
as sugar, &c, ; and it is easy to understand bow these, when taken 
habitually in large amount, may lead to an exce.ssive accumulation of 
fat in the body, since their effects, though individually small, mount 
up to a considerable totnl. 

The gi-eat importance attaching to alcoholic drinks is, however, 
in no way dependent on any value they may posseBS as fooda ; tbey 
atand in the first rank of stimulants and luxuries, and as such are 
well-nigh indispensable, especially in many forms of disease. 

The demands of the syatem for water are under normal 
conditions indicated by the sensation' of thii'st, wliieli makes 
itself felt not only in inspissation of the fluids of the body, but 
also in dryness of the throat and in certain irritations of the 
mucous membrane, as, for example, that caused by many aro- 
matic substances. In pathological conditions, too, the thirst 
is a measure of the needs of the system, which are very often 
augmented in consequence of the increased loss of water. Yet 
it not unfreqnently happens that with deficient sensorial activity 
the feeling of thirst is not perceived, or at least not expressed 
by the patient, while in some cases intense thirst may be 
present as a nervous symptom without any increased necessity 
for fluids. 

If the loss of water from the body be not, or but insuffi- 
ciently, compensated, the tissues and fluids of the body suffer 
from want of water, and if it be carried much further a series of 
grave disturbances in the animal economy set in. These are es- 
pecially marked when the body has lost a large amount of water 
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in a very short time ; the consequences are then an insufficient 
circulation of the blood, an imperfect distribution of heat, and 
the retention in the body of the products of metabolism. 

When water is ingested copiously a corresponding increase 
of the urinary secretion follows, since the blood-pressure is 
raised, and with it the activity of the kidneys ; at the same 
time albuminous metabolism is accelerated, the greater amount 
of water in the tissues leading to a more active circulation 
of the fluids. 

The quantity of drink the sick should receive must in general be 
adjusted to the loss of water from the body and to the sensation of 
thirst ; but when the sensorium is dulled the requisite amount must 
be administered to the patients without any expression of desire on 
their part. 

Under other circumstances it appears desirable to limit more 
or less the supply of liquids, as in defective absorption on the part 
of the stomach and intestines, or in irritable states of these viscera ; 
and the absorption of abnormal collections of fluid in the body may 
be aided by withholding liquids. Again, in several morbid states 
overfilling of the vascular system and any considerable elevation of 
the blood-pressure must be avoided, and it would appear advisable - 
that such persons should take as little drink as possible. 

A liberal supply of liquids is especially indicated when by this 
means one may induce a free circulation of the fluids in the tissues 
and wash out from them as it were certain effete matters. Copious 
potations may also exert some influence on the activity of the diges- 
tive canal, and the abundant diiuesis that follows seems at times 
<le8irable in order to flush out, if possible, the urinary passages and to 
avoid their irritation by the concentrated urine. ^ 

Besides foods properly so called mankind are in the habit 
of partaking of a considerable number of substances which serve 
neither for the repair nor the growth of the constituent parts of 
the body, nor are directly necessary to the maintenance of the 
vital processes. These are the so-called stimulants, condiments, 
&c. {Genu887nittel)y which exert actions of the most diverse 
kinds on the nervous system, and are therefore of the most ex- 
tensive application not only in health but even more in disease. 
To this class belong the various sapid substances which are either 

* A discussion of the various effects induced by drinks in virtue of their 
temperature, &c., does not come within the scope of this work. 
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contained in imr artit-les of diet or are evolved from tUem in 
their preparation, besides flesh extract, coffee, tea, chocolate, 
condiments and tupicee, table salt, alcoholic beveragei^, &e. ; 
also such substances aa, for example, sugar, which, though of 
the nature of true foods, serve at the same time as stimulants 
through the sense of taste. 

A large proportion of these esert a powerful influence on 
the activity of the organs of digestion, and through these on 
the general well-being, since they either txeite pleasant sensa- 
tions in the organs of taste or smell, or in some way stimulate 
the nerves of Ihe digestive canal itself, or, finally, after their 
absorption into the blood react on the function of digestion. 

Yoit, in his treatise on the use of stimulants, lias illustrated bj 
s (acts and daily observations the importance of many forms 
iience on the activity of the digestive oipins. Agi'ee. 
able mental impressions, espetnally as regards the tasteof food, are in- 
disputable aids to the appetite and to the perfect ttSMimilation of nutri- 
ment. An insipid diet is rejected with ttiagnst by man and beast, 
and food taken unwillingly is as a rule ill borne. With the sick ona 
has frequent opportunities of observing the important part played in 
digestion by the nervous system, and especially by the sense of taste, 
not only the want but even the monotony of tasty substances being 
calculated to produce repugnance and vomiting. 

These phenomena are in part at least easily intelligible, since we 
know the influence exerted by excitation of tbe tei'minations of tha 
nerves of the mucous membrane of the alimentary canal on the diges- 
tive secretions and the peristaltic movements. We must further 
admit that direct and refieK excitation of the organs of digestion may 
be transmitted from the centres and from other parts of the nervooa 
system ; and it is clejir that there exist numerous paths of nervous 
influence, through which the several orgaas of the body are in mutual 
relation with the digestive apparatus. 

Mankind have learnt by experience countless ways of pre- 
paring and combining the various articles of their food so as to 
obtain a due admixture of the several alimentary principles, 
and at the same time to secure that variety of flavour which 
is an undoubted necessity. An absolutely monotonous diet, 
even if it fulfilled every other requirement, would soon become 
ntolerable. 

Another class of these substances exert no influence on the 
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process of digestion, but excite after their absorption into the 
blood various agreeable and beneficial stimulating effects on 
the nervous system, which produce either a sensation of comfort 
or a capacity for higher exercise of function. This increase of 
fanctionat activity of the several organs, and especially of the 
heart, which a number of these substances are able to effect 
immediately, gives them an extraordinary value in the treat- 
ment of the sick. In consideration of the above-named 
actions these bodies are distinguished as stimulants. 



'HE MORE IMPORTANT ARTICLES OF FOOD AND 
LUXURY. 



^^H For the attainment of any given material result in the 
^^^%ody a mixture of the several food stuffs in certain definite 
proportions is essential, and Guch is rarely to be found in any 
eingle article of food. The proportions required in each in- 
dividual case are only to be obtained by appropriate mixtures 
or combinations of these, and in so doing we must be guided 
by a knowledge of the proportions in which they are present 
in each kind of food.' At the same time it must be remera- 
b*^re<l that under ordinary conditions etjua! weights of the same 
food stufifs may be of very unequal vahie, according to the kind 
luidformof the food in which they are contained ; 100 grammes, 
for example, of albumen contained in black bread or [jotatoes 
«re certainly not of equal nutritive value with 100 grammes of 
albumen in the form of flesh or of milk. In the dietary of the 
Bick a Btill higher imjwrtance attaches to those differences among 
several articles of foofl which consist partly in jialatability and 
partly in the ease with which they are digested and utilised in 
the alimentary canal. In the majority of cases it is compara- 
tively easy to obtain any required admixture of the food stuffs, 

' Knmeroiis uuljan are extant showing the composition ol the principal 
*BleU« d food and Inixuy. It wsa a most meritorious undcrtoking- of J. 
KW(CM«ftiU]t to collect Ibc more recent etatenieniB beariof; on the subject 
'"tt mioni ■onrce*, aa<l to complete them by his tma1,v«c9. I slutll here 
""Mnt mjrwlf by quoting for the most importnnt tirtielcj of diet the mean 
wiib«r» pveu by J. Kiinig, and by referring my readers to theit oathor for 
IB niid for tbe Uleruturc of the aabject. 
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but if this ig to fulfil every requirement those iirticles of 
food only must be included which present no difficulty in 
digestion and utilisation, and such also must be agreeable to the 
taste. 

The food of man ia partly of animal and partly of vegetable 
origin. 

AsiMAL Foods. 

Foodsderived from the animal kingdom are distinguished by | 
the large amount of albuminous and sapid matters they contain ; | 
besides experience and observation have taught that they are ! 
for the most part more easily and completely digested than is 
the case with the majority of foods from the vegetable kingdom. 

The most important of animal foods is the flesh or muscle I 
of various animals. I 

Flesh is an aggregate of several tissaes in which are contained, i 

liesides the proper muscular etementa, blooU vessels and nerves, also { 
varying quiintitiea of connective and elastic tissues and of fat. 

Pure muscle ronaists oa an average of 76 per cent, of water and 
2i per cent, of solid constituents. To the latter belong the several 
albuminous and allied substances, besides a number of extractives 
partly known and partly unknown, as kreatin, kreatinin, eainin, 
xantbin, hypoxanthin, lecithin, &o., also some carbohydmtes and a 
variable amouat of lat, and, lastly, the so-called ash or mineral 
matter. 

Albuminates constitute about 20 per cent of fresh muscle free 
from fat ; these are present partly in the soluble, partly in the inso- 
luble state. To the former belongs myosin, which coagulates spon- 
taneously after death. It is insoluble in water, but soluble in a 
5 to 10 per ceut. solution of common salt, also in dilute potasti or 
hydrochloiic aciti, and is converted by the last-named reagents! into 
alkali albumen and acid albumen respectively. A further coagulation of 
the myosin ensues on cooking, in which it assumes the properties of all 
albumens coagulated at boiling point. The other albuminates present 
in muscle in a state of solution are from a quantitative point of view 
of subordinate importance ; one only, identical with the serum albumen, 
exists in somewbat larger proportion. To the dissolvetl albumens 
belongs also the colouring matter of muscle, possessing similar pro- . 
perties with those of hiemoglobin. Little is known as to the insoluble 
albuminates of muscle. 

To the accessory constituents of muscle belongs a certain quantitjr , 
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-of invieihle or mechanically inseparable fat, which is pi-esent in con- 
siderable amount in the flesh of fattened animals. The fatter the 
meat so much the less water does it contain, but the percentage of 
albnminateB ia also somewhat reduced. 

With the death of the animal a number of changes set in in the 
muscle, which ai'e termed rigor mortis; the most important of these 
altcrationid is the change of the neuti-al or amphoteric reaction of the 
Durmal muscle at rei^t into an acid one, which follows the truuafor- 
nwtion of the muscle ttugar into lactic acid and causes the coaguUtJon 
-of the myosin. The advent and duration of the ri'jor uiorlia pi-eseut 
grest differences in difiei-ont animals, but entemal conditions, eape- 
cially tie tempei-ature, esert considerable inUueuce. Flesh is, as a 
rule, not eaten until the rigor has [Kissed off aa a I'esult of further 
changes, dnce it is then not oiJy more tender but it seems lo be 
more palatable than in the fresher state. 

Quantitative analyses exhibit by no means incoDsiderable 
<lifferenct'3 in the composition of the various kinds of flesh, con- 
siiiting chiefly In the relative proiwrtious of water and of fat. 
In ordinary life the value or quality of meat is estimated with 
regard to its flavour and the tenderness of the muscular fibre 
and intermuscular connective tissue. In this respect there 
are not only wetl-marked differences in the flesh of different 
animals, but the age and sex and state of nutrition, as well as 
the part of the body from which the sample is taken, have to be 
tAken into account. 

ISi then, we have to choose between the various kinds of 
tfHiih h view to the dietary of the sick, it is very difficult to 
general indications whereby their digestibility and 
can be measured ; but in all cases we must have regard 
io th« tenderness and flavour of the meat and to the proportion 
of fat it contains, for the arrangement and distribution of the 
lattu', as well as the relative proportion of the several kinds of 
fiU, appear to have an influence in its digestibility and toleration 
by (he patient, 

hj far the greatest part of the flesh consumed by mankind is 

-fiinuahed by the ruminnnts, foremost among whicli stikndn the ox. 

The brtst beef is that from well-fattened oxen in the fourth and 

yearn ; cows too of that age give good meat. The flesh of older 

of (-ithcr sex is tough, and that of bulls has in addition a 

clumuteristic odour. 




The condition or state of nutrition of the animal when slaoghtered 
makes a considerable difference in the (juality and composition of th» 

flOBh. 

The following figures show the composition of eevenU kinda of beef 
ufl they were delivered from the butcher ; — 
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FUah at b. vctj fat ox . . , 64-73 
„ „ moderatelj tat oi 72'2.-. 
.. ., lean 01. . TB'fll 
.. „ fntcow. , . 70-J6 
„ „ lean cow . . 7fi'3S 


16-93 

20-Bl 
19-M 

aos4 


37-23 

B-ia 

1-M 
7-70 
1-78 



The flesh of the same animal ahows marked differences, both aa 
regai-da its composition and tenderness, according to the jiart of the I 
body from which it is taken; lean and moderately fat joints ar© 
preferred by most na the best flavoured and tendereet. In Franco 
and England the flesh from different i-egions of the body is difierently , 
priced according to its quality in a way worthy of imitation. la I 
England the flesh of the ox is divided into four classes. Tho i 
first claa.s includes the ninip, sirloin, foreribs, haunch, and leg ; the ' 
second class the upper and under loin, mouse buttock or cnlf piece, | 
middle rib, and shoulder or leg-of-mutton-piece ; the third class th© i 
flank, shoulder, brisket; and the fouilh the cheek, neck, and shin. 

The following table, whicli represents the composition of the 
several joints of a very fat ox, will show how greatly theae difier 
among themselves : — 
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73-6 


19-5 


6'8 
16-7 
34-0 
33-3a 
36-33 
19-87 
66-11 






Shoulder 
Hind quarter . 

Btreuky 
Fore qoarler, lean . 
„ streaky 




50-5 
5601 

4799 
HG-OS 
32-49 


14-B 
30-81 

15-93 
18-94 
10-87 



Beef &t is composed of glycerides of the fatty adds in the pro- 
portion of three of stearic and palmitic to one of oleic. The melting' 
point ranges between 41° and 50° C The fatty deposits in difierent 
regions of the body pi-esent slight differences in composition; th» 
lowest melting pomt is that of the muscles and omentum (J. 
Kiinig). 

' [Butter bciiiis about 32°.] 
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Veal, as is well known, differs essentislly in taste from tlie fleeh 
of the adult Anirual, and is desci'ibed by many ns being toiigfaer and 
harder of digestion. Thifl notion is naturally suggested by the fact 
that the Sesh of very young calves, i.e. those that have been slaugh- 
tered a few days after birth, or at any rate within the first foarweeks 
of life, showR, when minced, a certain adhesiveness and tenacity, plainly 
owing to the still embtyonic condition of the connective tisane and 
to the proportioa of gelatinons subKtances being somewhat greater 
than in beef. One is, however, scarcely justified in assuming from 
these properties aione that veal is the less digestible ; on the contrary, 
the fibr^ are t«nder, and expeiiencc bears testimony to its being well 
boroe by enfeebled digestive organs — more so, indeed, than beef. On 
ma average the flesh of calTe.s is richer in water, and on that account 
noorer in albuminates and fat, than that of adult oxen. 



"nte composition of veal is w 



a the following table :- 
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78'B3 
72-81 
7G-22 
6B66 
76-afi 
7SWt 
76-B7 
7391 
64-66 
70-30 


1978 
18 S8 
17-63 
3116 
1512 
S0-B7 
ISIO 
19-61 
18-81 
18-87 


O'SS 
7-*l 
6-18 

7A2 
7-12 
fi-13 
3-63 
fi-61 

le-os 

»-2S 



Mutton baa in general a fisvour which is relished by most 
ptnoDS, and from ita tenderness is considered by many physicians to 
he very digestible. But the proportion of fat is often excessive, and 
il conUiiis more of the glyceride of Btearic acid thon beef, giving 
the meat n charoct^'ristio and somewhat tallowy ' by-taste.' Such 
(*l mutton is, as a rule, decidedly unBiiited for invalids. 

J. KiJDig gives the following as the oompoaitioo of mutton : 
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1 VulcnUl; fat mutton . 
Verj till mutton . 
1 Tkoh (be hind qaartel . 


7B99 

*7;n 

41-97 
41-39 

60-38 


18-11 
H-80 
14-39 
15-48 

14 -27 


6-77 
36-39 
4347 
42-07 
2363 



t has been said of the compoidtion and properttee of veal 
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applies, on the whole, to the flesh of the lamb, except that the latter 
i8y as a rule, very much richer in fat. 

Among the other ruminants several wild species, especially the 
goat and the deer, possess a certain interest as affording a meat 
suited to the invalid table. Their flesh has, it is true, a somewhat 
dense and compact structure, but this peculiarity of game is ap|)arent 
to an un[)lea8ant degree only in the case of older animals ; that of 
younger ones, es^^ecially of young deer, is highly appreciated on 
iiC(^ount of its tenderness. 

Yon Bibra j^ivcs the following as the com}>osition of venison : ^ 
water 74'()3, all)uminates 19*24 (but little gelatin being included 
among those), and fat 1*3 per cent. Moreover the flesh of the deer, 
as of most species of game, is distinguished by the large amoimt of 
sapid sukstanccs present, on which account it is usually described as 
* stix)ng and stimulating.' 

Tho sjimi» is true of hare, which, when young, is very tender 
and tasty, and as regards toleitition and digestibility is comparable 
with fowl. A moan of the analyses of J. Konig and B. Farwick 
givos for tho !lo^h of the hare 74*16 water, 23*34 nitrogenous matters, 
and I 07 faU-^ 

Tho tloah of tho pig is indeeil characterised in general by the 
toutlornoss of tho tibros* but also in the fed animal by an unusually 
hu'gt^ amount of fat» greatly detracting from its digestibility. The 
t»t of tho pii*. unliko that of nuvit ruminants, consists almost entirely 
of |v)lu\itio and i^loio glvivridcs, 

Tho iNuujHvsition of pig*s flesh is as follows : * — 
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rt.o xx^vx\ \r*:u*Mo t\,vvh t;.N\ «,V,o xr.xV.ixl k:vhen is without doubt 
\Su vM ;^o N:^uov»v Vu',>U >M^ x^xM AUx\ ;s>ixw fv^^U A voung chicken 
^♦x ♦^xx^Nx \vv. UsvVvxi ov. AX \Vo :\j:^U>s: v^' *:: rwi^tss and the same 
*>U^',twv^x ^x ^v^*^,nU av^x!.uV.v\. u-..vWrt't'^ Ai'x^* 4*vour are pre- 
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Rit«<i by the flesli of young pigeons, parti-idges, and many other 
tiirds. But that of the gooee is harder of digestion, from its con- 
taining, ns a rule, a large amount of fat. The flesb, too, of geese, 
both wild and domestic, of the turkey, woodcock, Ac, are in general 
unsuit«d to veak digetjtioue. 

The comjiosition of the flesh of several kinds of fowl haa been 
found to be as follows :— 
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The fleib of several kinds of fish L* generally considei-ed an excel- 
lent food for the sick and convalescent, bat this view can only be 
Mwepteit with many qualifications. 

The taste, the chemical composition, and the mechanical arrange- 
ment of the desh of fi'^hea exhibit great differences among the numerous 
8]*(icie8 serving for the food of man. The quantity and the quality 
of the flit is eipecially subject to variation and this, again, is not 
without an influence on the taste. In the fledli of many fish thei-e 
ftre specific odorous and sapid substances, as trimethylamine, which 
is fotind abundantly in the brine of herrings. One may certainly 
reckon us light and easy of digestion the tlesh of the choicer fishes, 
which are relatively poor in fat : the poorest have a high percentage 

VKter, and the niti'ogenous matters are composeil largely of 
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nmposition of the flesh of the several kinds of fish may be 
fcom the following analyses (J. Kbnig) : — 
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W The flesh of some reptila 


, as the turtle 


and of mnnv 


invertebrate 



t eerres as food, and some of the laltei are highly esteemed as 
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delicacies; but most of tbene, as crabs, lobsters, &c., are ill adfipited 
to feeble digestive organs. The oyster oiilyis an easUf tolerated imd 
digestible food, but it must be in season and eaten raw, for by gener^ 
consent it is, vhen cooked, very hard of digestion. 

According to J. Kunig and C. Krauch tlie collective contents of 
the oyster shell nre composed of S9'69 parte per cent, of water, 4-95 
of albuminates, 0'3T uf fat, and 2'G2 of estractivee. 

Besides the muscular substance the viscera and even the 
blood of several animals are used as food. But the majority of 
the internal organs are little adapted for use in the invalid 
kitchen, and this is specially the case with the lungs, liver, 
kidneys, and heart. The brain is considered by many as a 
fitting article of food for the sick and convalescent, mainly on 
account of its soft, consistence ; but one must not forget the large 
percentage of fat, which renders it really ill adapted to weak 
digestive organs. In like manner the tongue of most animals 
presents a very tender fibre, but is intimately permeated by a 
large amount of fat. It is an entirely erroneous conception 
that has attributed to the blood of the higher animals any 
special dietetic value in consideration of its composition. In 
its natural state the blood is by no means acceptable to the 
palate and is probably hard of digestion ; it is, however, possible 
that some of its constituents, as the semm albumen, might be 
applied to the prei«iration of appropriate articles of diet. 

Unlike the viscera mentioned above, the thymus gland of the 
calf, called calfa fry [aud the pancreas] or aweetbi'ead, are not only 
very palatable but easily digested, and are fi-equently employed in 
invalid cookery. 

The composition of the thymus glnud of the calf is given as 
follows : 70 per cent, watei-, H soluble and 8 insoluble albuminates, 
6 gelatinous substances, and 04 of fat. 

Flesh is only exceptionally eaten in the raw state j as a rule 
it is cooked in one way or another. The purpose of cooking ia 
to render it at once more savoury and more digestible. The 
latter aim is attained mainly by the action of a high tempera- 
ture, which coagulates the albumen and converts the connective 
tissues into gelatin, thus loosening the structure of the muscle, 
the fat at the same time being rendered fluid by the heat and 
partly melted out. Besides which new, savoury, and odorons 
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substances are developed, the action of which is as a rule 
heightened by various condiments. 

In the dietary of the sick, milk is of scarcely less prominent 
importance than the muscle flesh of animals, and indeed in 
many cases no other food is capable of taking its place. Milk 
contains all the food stuflFs required for the maintenance of life, 
and in such suitable proportions that it oflFers the most perfect 
food during the period of lactation, and under certain circum- 
stances and for a limited time it may constitute the main article 
of diet even for adults. 

The chief constituents of milk are water, casein, serum albumen, 
milk sugar, £Eit, extractives, and inorganic salts. These solids are all 
dissolved in the water, with the exception of the fat ; though in 
the opinion of some observers the casein is not in a state of actual 
solution, but of extreme attenuation (starker Qtcellung).^ The fats 
are suspended in the fluid in the form of the so-called milk-globules, 
and to these are due the white colour and opacity of milk. 

It was formerly generally believed that the fat-globules were 
enclosed in delicate envelopes of albumen, a view founded mainly on 
the fact that milk gives up scarcely any of its fat when simply shaken 
with ether, but that the addition of caustic potash or of acetic acid 
renders the milk fat at once accessible to the ether. It was supposed 
that these reagents enabled the ether to take up the fat by dissolving 
the enveloping membrane. Some other phenomena, as the formation 
of butter, also seemed to find an easy explanation in the hyix>thesis 
of an envelope of albumen enclosing the fat- globules. Recently, 
however, the existence of such an envelope has been conclusively 
n^atived by several observers, particularly by Soxhlet, and the be- 
haviour of the milk-globules towards the above-named reagents ex- 
plained on the supposition that the casein, being present in a state 
not of solution but of high attenuation, holds the fat in an emulsion. 
By the action of the said reagents this condition of emulsion is so 
altered that the fat can be taken up by the ether. 

When fresh milk is allowed to stand at rest for some time a 
yellowish film forms on the surface, the so-called cream, in which the 
milk-globules collect in virtue of their low specific gravity. By con- 
tinued agitation or stirring of the milk, the so-called churning of 

> [Like the gelatine in thin size or the starch in well-boile<l arrowroot 
swollen out by the absorption of water. Here Quellttng is untranslatable. — 
Trakslatob.] 
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butter, the greater jiart of the milk fat l-* aepfttiited in tlie form of 
sniftll lumps. Milk fet consiats of glycerides of stearic, palmitii^ \ 
uiyriatic, oleic, butyric, and some soluble futty acids. On long contact ' 
with the air a decomposition of the fats sets in, the rancidit}' of butter, \ 
duiiuf; which soluble fatty acids are formed in large amount. ,1 

If milk is left to stand for a longer time, a spontiineous coagula- J 
tion of the casein takes place, forming a thickish, jelly-like mass, 1 
which enclotiea a greeoisb opalesreut fluid ksowg as whey. This i 
spontaneous curdling of milk is a consequence of the (change of tha If 
milk sugar into lactjc acid, caused by the action of a ferment. Tha j 
"ormation of lactic acid iu milk proceeds with greatest rapidity und^ ||. 
the influence of the warmth of summer, while coagnliition may bo > 
laaterially delayed by previous boiling of the milk, oi- by the addition ' 
of bicarbonate of soda, salicylic acid, Ac. 

The curdling of milk may be artiflcially induced by the addition < 
of dilate acids or of rennet, but in each of the thi-ee methods tha 
coagulation of the casein is effected in a difierent way. It ia indeed 
true that the stomach of the odf contains a loctic-acid-fonning 
feimeut ; but this takes little or no part in the coagulation of the ' 
casein, which is caused rather by another i-ennet ferment splitting the 
casein of the milk into two products, viz. the almost insoluble cheesa 
curd and the easily soluble protein matter of the whey. The former of 
these displays in its properties considerable differences from the casein 
which has been obtained by acidification or spontnneous congolation. 

From a qualitative point of view the milks of the various 
mammals present no essential differences ; their specific diatindions 
consist rather in odonr and taste. Cow's milk is most used as food 
or sick and hale, but in some countries that of the goat, sheep, or 
mare is largely employed. 

The quantitative composition of the milk of several mammals 
may be seen in the following table : — 
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It must be borne in mind that these figures represent the menu 
of uumeroHB analyses, for the proportions of the several constituents 
present considerable variations under different circima stances. Thu 

1 After J. KonJK, l.i'. ; c(iiii[Hire iilso Gorap Bcrane?, Lihrhiich dcr phy$ 
rJnH.,4thedit. 
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it is well known that the compositicm of milTi varieB with the 
iJoratJOD of lactntiou, aad that evening milking contains a much 
larger proportion of butter than that of the momicg ; the quaujity 
and quality of the food, too, exerta considerable inflaence on the 
chaiHct^r of the milk. Certain kinds of fodder, aa distillery grains, 
turnips, Jfcc., give to the milk a characteristic flavour. 

Blood occiiaionally iippears in the milk of the cow as an abnormal 
conBtituent, imparting to it a reddish tinge. A frequent anomaly is 
tbe BO-cftUed blue milk, the blue colour depending, according to the 
general belief, on certain products of the decomposition of the casein 
produced by a low organism (Vihrki cjiuogeneiM). Slimy or stringy 
milk arises from a mucous fermentation of the proteids ; several drugs 
may niso pasn into the milk as anomalous constituents. A special 
importance attaches to the iaxt that the milk of diseased animals — for 
example, of cows the subjects of pearl disease — may contain actively 
infective matters. Of the other alterations that milk may undergo 
in (juantity and quality as a consequence of pathological conditions 
little is known for certain at present. 

In the process of skimming a large portion of the solids, especi- 
ally of the fat, is removed, so that in skim milk there remain on 
au average 90'C3 parts per cent, of water, 306 of 'nitrogenous 
matters, 0'79 of fat, and -I'T? of milk sugai'. Cream is of very vnrioua 
composition, according to the quality of the milk employed and the 
piooedure adopted for separating it. The several constituents vary 
between the following limits : water, 32 to 83 ; niti'ogenous matters, 
2-2 to 7-4 ; fat, 8-2 to 70-2 ; and milk sugar, 0'74 to 4'5. 

With a view to giving greater stability to milk it is condensed 
by the removal of the wat^r at a low temperature and the addition of 
cane gngar. The quantity of sugar added ranges in different factories 
from 20 to 75 grammes to the litre of milk. Milk condensed in this 
way contains on an average 26 parts per cent, of water, 1 2 of nitroge- 
nous matt«rs, 11 of fat, 16 of milk sugar, and 22 of added cane sugar. 

Among the nomad peoples of Asii an alcoholic drink is prepai'tid 
by the fermentation of mare's milk, called koumiss (kumys), or mUk 
wine, which has of late been u«ed in the treatment of disease. In 
default of mare's milk that of the cow may be employed. The acid 
ferment contained in the milk converts a part of the milk sugar into 
lactic acid, which in its turn transforms the rest of the milk sugar 
into a sugar capable of undergoing fermeni^ition. Alcoholic fermen- 
tation is set up by the addition of a ferment of the nature of yeast. 
The resulting koumiss foams strongly, possesses an acidulou^i! taste, 
and contains aa much as 2'5 per cent, of alcohol. The albuminates 
of th« milk are transformed into substances of the class of peptone 
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The principal producte obtained from milk nre lnitk>r and clieeee; 
the whey, moreover, is often used m a remedy. 

Butter is tfae most valued of animni fats, alike on account of its 
agreesible flavour and its digestibility. Good butter, according to 
J. Kiioig, should contain water ll'T, iat 87, casein 0'5, and milk 
sugar 0'5. Butter, ae commonly boIO, contains a much higher per- 
centage of water, which, na well ns a larger proportion of the other 
Bolida of milk, favours early rancidity. The stability of butter may 
be greatly increased by repeatetl wttshings, by melting down, in whioh 
state it is called ' smalt,' or by the addition of Halt at the rate of 20 to 
35 grammes per kilo. 

The milk that is left after the manufacture of butter, and known 
as butter milk, in a thickiah fluid with a more or less Eour taste and 
reaction, containing some fat, casein in a finely coagulated state, and 
the other constituents. The sugar has bpen in gi-eat part converted 
into lactic acid. 

Cheese is a very important article of food, contflining a large- 
amount of nutriment. Either sweet or sour milk is used for ifa 
preparation. 

When cheese is made from sour milk, the milk is gently warmed 
to about 50" C, in order to obtain a firmer coagulation of the casein. 
The whey is then pressed out, and the resulting sour-milk cheeses, or 
' pot ' cheeses, as they are called in Germany, are generally eaten 
in the fresh state. According to an analj-sis by Buhner,' a fresh 
pot cheese consists of water 60'27, casein 24'84, fat 7-33, ash 4-02, 
and milk sugar, lactic acid, &c., 3*54 parts per cent. 

[English cream cheese varies within somewhat wide limits ; it 
usually contains from 50 to 6S per cent, of fat and 2 to 3 of caiiein 
(ffyji/fr itfyiA).] 

Sweet milk is as a rule employed in the manufarture of cheeses 
properly so called, and coagulated by gentle heat and the addition of 
rennet. The curd ia then salted, pressed, and dried on the surface by 
exposui-e to the air, a higher temperature and greater pressure being 
used for the production of the so-called hard cheeses than fop th© 
softer kinds. 

The pi-essed and partially dried mass next undergoes a kind of 
fermentation or decomposition, a proceas known as the ' ripening ' of . 
the cheese, and to which the flavour is mainly owing : the ri]jer tha 
cheese the more pronoimced is its flavour. According as whole or 
skim milk is used in the manufacture of cheese is the product rich 
or poor in fat. The mnjority of the cheeses met with in commerce 

1 ZrilKltTtfi fiir Bioleffie, vol. xv. p. iaii. i 
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long to the classof fat cheeses, as the so-called cream cheese, which 
a much aa 67 per cent, of fat, and the Roquefort [Stilton], 
r^ Cheshire, EmmeDthaler, ikc. 

IB analyses of difiei'ent kinds of cheese gave the following 
a composition for each class : — 
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The whey left after tbe precipitiitiou of the cjisein, though of minor 
mdne as nutriment, is not unfrequeotly used in medical treatment. 

Whey contains a small quantity of albuminatea and a little fat, 
the lai^r proportion being thrown down with the casein in the cnrd ; 
hut it iDclndes the greatest part of the salts as well as of the milk 
sogar, part of the latter being, however, changed into lactic arid. 

The greater number of analyses give the mean composition of 
whey as follows: water 93'3, nitrogenous iuatt«i-s 0-83, fat 0'24, 
milk sugar 4-65, lactic acid 0*33, and salts 0'65. 

Egg3 staod high in nutritive value, and especially those of 
the domestic fowl, which are produced on an enormous scale for 
consumption ; less generally used are those of the duck, goose, 
guinea fowl, &c. Plover's eggs are greatly esteemed as deli- 
cacies on account of their flavour. 

The eggs of all birds have essentially the same chemical 
composition, but the relative weights of shell, yelk, and white 
differ, und the size of the egg varies much eveu among indivi- 
^aals of the same species, 

The moan weight of a hen's egg is 50 gmmme-i, of which 7 are 
aicU, L'7 the white, and IG belong to the yelk. 

The white of the egg consists mainly of egg albumen dissolved in 
oatri' unJ enclosed in a fine membitine. Egg albumen presents a 
grail i*«emblance in its properties to serum albumen, without being 
identical with it. At a temperature of iibout 70° C. it ooagiilates 
bio a white elastic mass. It contains iiiso a small quantity of fat 
{0*S in the dried st^te), inorganic salts, and extraclives. 

In 100 parts of white of egg there was found 85-75 of water. 1 2-7 
ef ailmmcn, D'Sfi fat, and 0'5 aah. 

The yelk ouutains a larger proportion of solids than the white, and 



ftmoDg these b. nitrogenous boHy, tlie so-cflUe<l vitellin, which accord- 
ing to Hqipe Seyler, Bplita np under the action of certain reagents into 
albumen and lecitbin. Tbe portion of the }-elk soluble in ether con- 
tains, bettidea the ordinary fate, olein, palmitin, cbolesterin, ledtliin, 
and a yellow colouring matlcr ; there are also inorganic salts, exti-ac- 
tivesi, and a Bmall quantity of gt-ape Bugar, 

In 100 parte of the yelk there ai'e 5082 of water, \C,-2i of nitro- 
genoiiB matters. 31 "Tr) of ftit, and 1-09 of ash. 

The yelk is thiia distinguished from the white of the egg chiefly 
by the fur greater amount of fut it containii; the salts are aliio un- 
equally distributed, the chlorides being in excess in the white and the 
phoHphata in the yelk. 

The eggs of fishea are not uufreqnently eaten, bat ai-e rather to be 
regarded oamere delicacies. They ai'e composed in theirmature state 
mainly of ftlliuminateK and membranous structure, but the proportion 
soluble in ether Ls considerable. The eggs of the sturgeon and its 
allies are. when salted, sold undei- the name of cavinv. In some 
countrips the roe of other fish is used as food after being dried and 
pressed. 

J. Konig and C. Brimmer found the following composition of 
caviai- : water 45'05, nitrogeuous subatancea 31-90, fat 14'li, and 
salts 8'9I (including sodium chloride 6-38). 

The proportion per cent, of the several constituents of the ash of 
the most important aniroal foods is shown iu the following table ;— 
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VEdETABLE FoODS. 

The foods derived from the vegetable kingdom agree witl 
animal imtrimeuts in containing albumen and fat, but there i 
a marked difference between the products of the two kingdom 
from several points of view. 

In vegetable foods the non-nitrogennus constituents ar 
generally in overwhelming excess of the nitrogenous, and ar 
present chiefly in the form of carbohydrates, while if we excep 
certain seeds and fruits, the fats enter but slightly into thei 
composition. 
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The diflfei'eDce 1>etw©en t.be relative proportions thnt the nitro- 
mouB and non-uitrogenoiiB aliments bear to one another in animal 
and vegetable foods is slioivn in the following table ; — 





c«ri»t.ydn.t™ ' 


StlU 1 


F»iberf 


Sl-4 


45-6 


_ 


3-0 


Lemn .. 


89'4 


6-6 




6'1 


IVanonr 


a7-3 


0-8 


6B-9 


3-0 


Wheat flour 


Ifiii 


0-9 


81 '9 




Kce . 


'*' 1 


0-4 


9ia 1 


0-7' 



A further difference between animal and vegetable foods is 
found in the fact that the latter are far leas completelj 
digested and utiliaed by the human organs than the former, 
owing chiefly to the distribution and mechanical arrangement 
of the nutritious coustituenta. 

In v^etnble as in animal foods we meet with tseverai modiH- 
cations of the albuminates — (1) vegetable albumen, which when 
sepAmtad from vegetiible juices by coagulation with heat, exhibits in 
ii« properties a>^ well at in the percentage of its composition a close 
agreement with egg albnmen ; (2) vegetable casein, or legiimin, chielly 
fotind in the seeds of the legnminosie, which has all the essential 
charactei^ of the casein of milk, being, like it, precipitated from its 
nalutiun by acetic acid and rennet, but not by heat; (3) gluten, 
which is contained in the cereals, and espedally in wbeaten flour, aud 
when treated with alcohol breaks up into vf^etable fibrin and gliadin. 

It IE not uninteresting to compare the percentage composition of 
tlieae three vegetal>le albuminates with that of the three correspond- 
ing animal substances :^ 
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We thiis see that the animal iilbiiiutnat«s nre on the whole richer 
in nitrogen, and Gome of them in cai'bon, than the corresponding 
vegetable products, which in the opinion of some indicates a higher 
nntritive value : calculated thus glut«n, oi' vegcteble Hbtin, would take 
the highest place of all. 

There are also in vegetAble food certtiin other ititrogenous bodies, 
as Bsparagin, not belonging to the nlbumiuates, which pass out of the 
system as ui-ea ; bat these conibinatione have no nutritive value. 

The vegetable fats are, at the ordinary temperature, some solid and 
some liquid, und generally contain a large projiortion of free fatty 
licidB. In most vegetable foods there is, however, as we have said, 
but very little fat. Gonaequently the liquid fats, called oils, obtained 
fi-um several fruits and seeds are often used as an addition to other 

A distinction is diiiwn between nou-dijing and drying oils, the 
latter hardening gradually on exposure to the air into a resinouE msfis, 
while the former become sooner and more easily rancid. The non- 
drying oils are p:'eforred for food, and olive oil is the most prized. Of 
the drying oils that of the poppy hoB the Ivest tnst« and is not unfre- 
quently used instead of olive oil. 

The carbohydrates, which are present in large amount in all 
vegetable foods, constitute a numerous group of compounds in which, 
oxygen and hydrogen exist in the same proportions bs they do in water. 
To this circumstance they owe their name. 

The carbohydrate of most importance as nutriment is starch, which 
occurs in large quantities in all plants and especially in the seeds of the 
cereals, and legumens, and in ceitain tubers, as the potato. The form 
and size of the starch granules in different plants exhibit well-marked 
characters, which probably have some bearing on their digestibility. 

Starch is insoluble in cold water, but in hot water it swells out 
and oonstitutea what is called paste. The temperature at which the 
formation of a paste takes place differs in the several kinds of starch. 
By the action of certain reagents stai-ch is converted into dextrin and 
ultimately into gmpe sugai- ; a like result is effected by several fer- 
ments, as diostuse, »iliva, and the secretions of the pancreas and 
enteric glands. 

Inulin and lichenin [lossess similar properties (the latter is an 
essential constituent of Iceland moss and other species of lichen), so do 
the various kinds of gum and mucin. 

Cellulose, which is very closely alhed to starch and abundant in 
all plants, is capable of lUgestion by the human organs only when 
still in a young and tender condition. The further the pi-ocess of 
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l^nification bafi proceede^l, the less digestible is the cellulose, nnd it 
presents an impediment to the utilisation of the other nutritive 
substances contained in the pai'ticular food. 

Of the other carbohydrales present in plants the most important 
are tLe diflerent kuids of siigiir, since, as we have already remai'ked, 
they are not only nutritious in themselves, hut conatitule a valuable 
accessory and relish to other foods. 

Grape sugar is present as such in the juice of grapes and of other 
sweet fruits, and may also be obtained artificiuUy from other carbo- 
hydivtee, especially sttLrcb. The action of yeast on grape sugar is to 
breftk it up into ftlcohol, carbonic acid, and some by-producta (alcoholic 
drinka). Other ferments, particularly those of putrescent nitrogenous 
nutters, convert tlio grape sugiu' into lactic and butyric acids. 

Cane sugar has a sweeter t:iste than grape sugar, and is on that 
acconnt much preferred for sweetening foods. It is largely contained 
ID the juices of the sugar cane, certain species of maple, beetroot, and 
of the fiower buds of the cocoa palm, Cane sugar does not appear 
to be directly fermentable, but is previously changed by the action of 
ye«Et into grape sugar. 

The remaining varieties of sugar, as fruit sugar and melitose, as 
well as the unfermentable inosit and manuit, are of little interest as 
foods, for it is very seldom that they are intentionally used in place 
of nigni-. The same may be said of pectin, which is lai^Iy con- 
teioed in the pulp of fleshy fruits and in conjunction with water 
forms the so-called fruit jelly, and of the glucosides and vegetable 
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The Cerealu. 
The kmIs of the various species of com have from the 
leot ages formed one of the most important articles of con- 
nonptioo by the human race, and indeed they appear from their 
composition to be the best adapted for the puijjose among the 
pnducti ()f the vegetable kiugdoiu. The seeds of the cereals 
{^neially are rich in starch and cellulose, with small quantities 
of gum, sugar, and fat. The proportion of nitrogenous con- 
Rituenta varies in the different speeies between 5 and 14 per 

TODt. 

The vuious kinds of com require for their successful culti- 
'Wion B^jccial conditions of soil and climate, so that in most 
nuQtries only a single species can as a rule be grown with 
*lTwitBge. The character of the soil and climate and the 
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manare applied txert a certain influence on the chemical com- 
position of the grain. 

As a rule the Beeds of cereals are used in the form of meal. 
The chief aim of grinding is, besides the mere reduction of the 
grain to powder, the separation of the indigestible cellulose 
that surrounds each proper seed. Since, however, the yellow 
gluten layer lies immediately beneath the external woody coat, 
it is impossible by any process of grinding and sifting to en- 
tirely remove the outer layers of cellulose without withdrawing 
at the same time a considerable part of the gluten in the bran. 
C-onaequently the finer kinds of flour contain a less amount 
of nitrogenous substances and a larger proportion of starch 
than the coarser and more glutinous meals. 

The most importAnt kinds of com in temperate climates are wheat 
and rye, and for warmer landg maize and rice : of subordinate and more 
limited use nve barley, oats, millet, sorghum or diirrha, and buckwheat. 

Wheat yields a fiuer tloui' than any other corn; it is especially 
used for making white bi-end, and is otherwise extensively employed. 
Other pi-oducts, as gruats and the like as well as starch, are also ] 
manufactured from wheat. In the last-named manufactura largo \ 
iiuantities of gluten are obtained as a by-product. | 

Rye meal is never so tine or white as wheaten flour, and is chiefly 
employed for the various kinds of black bread. 

Rice is the grain almost exflusively cultivated in most tropical 
countries, and it is imported into Europe in considerable quantities. ■ 
The gi'aina when separated fiom the huak are still enveloped in the 
so called silver skin, which is removed before the rice is used for 
purposes of food. Rice flour and rice starch are also found in the 
market. 

Maize is in like manner chiefly cultivated in warmer climates, 
where it is lai^ly ground into flour. Polenta, the popular dish of 
Italy, is thus made from the meal of maize. In our country maize 
is mostly used for farm pur)ioses or for the manufacture of starch, 
and the fine meal known in the market as maixena or corn flour con- 
•ista almost entirely of stai-ch. 

Barley and oats are employed to a much less extent as meal, an^ 
it >■> only in bai-rwi districts or in limes of deaith that they are used 
lor wakiu)! bi-cad at leiist witliout an ndmixiutB of the finer kinds of 
llonr, Thew gnuns wv «>aimutdy eiiiplo%-e<l in the form of groats or 
[>Mrl Wley, and the same is true of buckwl>eikt and millet. 

lliu nwan eonipwition of the various kinds of com is as follows : — 
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Wutcr 

13-56 
14 30 


Xitrogeuouct 
Substances 


Fat 


St4irch, 

Sugar. 

Gum, d^c. 


Cellul<«e 

2-66 
116 


Ash 


Whwit . 
Spelt . 


12-42 
12-26 


1-70 


67-81) 


1-71) 


70-48 


1-80 


Kve 


15-26 


11 43 


1-71 


67-83 


201 


1-77 


Barlev . 


13 78 


1116 


2-12 


65-51 


4-80 


2-63 


Oats 


1 2 1»2 


11-73 


6-04 


55-43 


10-83 


3()5 


Millet, shelleil 


11-26 


11 2y 


3-56 


67-33 


4-25 


2-31 


Buckwheat . 


11-36 


10-58 


2-71) 


55-64 


16-52 


21)1 


Sorghuiu 


13- 12 


9-15 


3-45 


71-81 


2-47 


Maize . 


13-«8 


1005 


4-76 


66-78 2-84 


1-61) 


Itice grain . 


13 23 


7-81 


0-61) 


76-40 ' 0-78 


1-09 


Prepare* 1 rice 


1441 


6 114 


51 


7761 


008 


045 



The next table shows the composition of the different kinds of flour. 



Water 



Fine wheaten flour 14 



f» 



»» 



C\^rse 
Wheaten groats 
Fine rye moal 
Coarse „ „ 
Fine barley groiit^ 
Pearl barley . 
Oat meal 
Buckwheat meal . 

3laize meal . 

Rice flour 



12 
12 
13 
14 
14 
12 
10 
14 



86 
18 
52 
99 



83 

82 
07 
27 



Xltrogeuous 
Sutwtauces 



8-91 
11-27 
10-43 
10-21 
1106 
10-89 

7 25 
1429 

928 



Fat 



1060 
1415 



140 



-43 



111 
1-22 
0-38 
1-64 
209 
1-23 
115 
5*65 
1-89 

3-80 

0-89 



Stnrcli, 




^ugiir, 


Cellultrfo 


Gum, &c. 




74-28 


0-33 


73-65 


0-84 


75-95 


0-22 


73-54 


0-64 


67i8 


2-61 


71-85 


0-47 


76- 19 


136 


65-73 


2-24 


7246 


089 


70 


-68 



Ash 



0-51 
0-84 
0-50 
0-98 
1-69 
63 
1-23 
2-02 
1-21 

0-86 



77-62 



The following figures give the mean composition of the ash of the 
varioQS kinds of grain and meal : — 





Potaj»li 


Soda 

1 

1 


Lime 
334 


MfiK- ; Iron 
iitt(i.k Oxide 


PhiW- 

phoric 
Acid 


Sul- 
phuric 
Acid 

0-37 


Silicic 
Acid 

2-11 


t hlo- 
rioe 


Winter wheat . 


3116 


1 

2-26 


11-97 1-31 


46-98 


0-22 


>uiDmer wheat 


29-99 


1-93 2-93 


12-09 0-61 


48-63 


1-62 


1-64 


0-48 


finest wheat - 
meal 


3442 


0-76 i 7-48 

1 


7-70 0-61 

1 


49 38 


— 


— 


— 


Cuaraie ditto 


30-98 


0-98 ' 6-32 


11-22 0-44 50-18 




— 




Si*lt, shelknl . 


35-63 


3-59 ' 3-09 


12-01 1-81 4207 


— 


1-0 


— 


Hve . 


• 31-47 


1-70 ' 2-63 


11-54 1-63 46-93 


110 


1-88 


61 


„ llour . 


38-44 


1-75 1 1-02 


7-99 , 2 54 48 26 


^_ 


— 


— 


lUrley 


20 15 


2-53 260 


8-62 0-97 , 34-68 


1 69 


27-5 4 


0-93 1 


„ mciil 


2t*-77 1 2-54 2-80 


13-60 ' 2 47 2'.» 


3 10 






Oat« . 


' 16-38 


224 3-73 


7-06 ' 67 23 02 


! 1 36 


4433 


0-68 


Millet, !(helle<l . 


' 18-53 


3-82 


— 


21-44 ' 1 82' 48-21 


1 2-02 


8-33 


1 

i 


liack wheat 


2307 


6 21 


4-42 


I 12-42 1-74 48-«7 


2-11 


023 


1-30 : 


Uice, dre»:>e(l . 


|2l 73 , 6-50 


324 


11 20 1-23 


1 i>3-G8 

1 


. 62 


274 


010 1 



^^L 



The Legvmisos*:. 

The pods of these [ilants in their young and unripe state 
are watery, and on this accoulit are usually classed with culinary 
vegetables ; but the ripe seeds are characterised by cQUtainiug 
a large amount of nitrogenous substances, surpassing in this 
respect all other vegetable foods. In contrast with the cereals, 
which yield gluten, the proleida of the legumens exist in the 
form of vegetable casein. 

That they also contain a large proportion of noD-nitrogenous 
matters, chiefly in the form of starch, gives them a high value as 
articles of food ; indeed, they would probably compete with the 
cereals if they were as well adapted for making bread and were 
otherwise as palatable as the latter. This, however, is not the 
case, and the legumens are as a rule boiled in their natural 
state as vegetables, and in this form at least they are but im- 
perfectly digested and utilised even by healthy organs. In some 
circumstances, however, the raeal of leguuiens may be of the 
highest value in the treatment of enfeebled digestion. 

To the group of legumens belong the pe(i, beans, and lentils. 

Under the names of ervaleota, revalentA nitibica, and rev&les- 
ci^re a faiinaceous food bits long been sold combining with a high 
nutritive value some curative power. In renlity it is a mixture of 
lentil with pen, beau, and maize meal, to which oat and barley meal, 
ius., are sometimes added. Hevalenta has the advantage of present- 
ing a leguminous meal of the finest quality. 

W. Beneke has within the last few years sti-ongly recommended 
the use of fine leguminous meiilfi in the feeding of the sick.' In his 
opinion the best form is tliat of fine lentil fiour, but, since the amount 
of the mtrogenouB constituents is too great compared with the non- 
nitrogenous, the due proportion should be obtained by the addition 
of rye flour, as each case may require. 

Against this proposal several objections may be urged, above all 
the question whether even the finest quality of leguminous meal can 
in all circumstances, be well digested and tolerated ; that it cannot 
provide a true substitute for fle-h seems to me A jn-iori indisputable. 

BcDekB, ' Uober cicen Ersatz der FleiscbDahrung bei Beconvalesoen- 
ten, verschiedenea KrankbcitainiBtiLnclitn dea Mogens and Domikaiials and 
bei imbeinitlclten Krankeu,' Berlin. hUn. Weche«Melin/f, I8T2, No. IS. 
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The following table shows the mean co mposition of the seeds of 
the l^uminosse : — 



' Water 

I 1 


Nitrogoiiou« 
SulMtances 


Flit 


stiirclijiic. 


Cellulnst" 


Ash 


Field beans . 
Garden „ . 
Peas 
Lentils 


14-84 
13-00 
14-31 
12-51 


2300 
23-12 
22-03 
24-81 


-03 
2-28 
1-72 
1-85 


4U-25 
53-63 
53-24 

54-78 


7-47 
3-84 
5-45 
3-58 


315 
3-53 
2-05 
2-47 



The ashes of the legumens have the following composition : — 



Potash Soda 



Field beans 
Ganien 
Peas 
Lentils 



tf 



42-49 
4401 
41-79 
34-70 



1-34 

1-49 

0-90 

13-50 



Lime 



473 
0-38 
4-99 
0-34 



MafT- [Oxitle of 
nesia ! Iron 



Plios- 

phoric 

An-'! 



7-08 
7-02 
7-90 
2-47 



0-57 
0-32 
0-80 
2-0 



38-74 
35-52 
30-43 
30-30 




KOOTS. 

In nutritive value these stand far below the cereals and 
legumens, in consequence of the large amount of water and small 
proportion of albuminates they contain. Several of the tubers 
used as food are remarkable for the quantity of starch in their 
composition. Some culinary roots contain, besides starch, much 
cane and fruit sugar and pectin ; and a few also vegetable 
acids. A certain importance attaches also to the circumstance 
that most roots are rich in ash, especially in the potash salts. 

Of all roots the potato is the most extensively employed as an 
article of food, chiefly perhaps from the fact that with it a greater 
weight of produce can be obtained from a given space of ground. 
But the proportions in which the several alimentary principles exist 
in the potato is alone sufficient to prove that it can by itself con- 
stitute but a most inadequate diet, and when it is so used it exerts a 
most injurious influence on the nutrition of the population. 

The mean composition of the potato is, according to J. Konig — 



' Water 


Nitroffcnons 
Mat ten 


Fat 


Stnrcli 


Cellulosv 




, 75-77 

1 


1-79 


0-10 


20-50 


0-75 





A««h 



0-97 



Its 



DIETARY OF TBE SICK. 



It may hei'e be mentioned that a part of the nitrogenous con- 
stituents are in the form of aspanigin ancl amidic ncid. 

Thejuice of the potato has an nciii reaction, from the presence of 
vegetable acids. 

The mean composition of the ash of tlie potato is as follows : — 



The value of the }X)tato as food consiatB almost entirelj in the 
loi-ge proportion of fitarch, which varies between 12 and 24 per cent. 
The cellular tissue surrounding the starch granules is, with the 
exception of the outer rind, tender and easily digested. 

The ]iotato is largely employed for the manufacture of starch, and a 
great port of the raw starch of commerce is ohtjiined from this source. 

The quality of the potato, and especially its flavoui', dcjiends 
greatly on the charact«r of the soil and on the Rea.son ; the finest are 
those grown in a sandy and permeable soil. After long keeping a part 
of the starch is converted into sugar, gum, iic, and a similar chiingn 
occurs from the action of frost, when the tissues undergo changes 
leading to speedy putrefaction. 

Several other roots have been suggested fur cultivation in Europe 
as substitutes for the i>obito, such as those of the Utlieo tuherogus, Apios 
luberosvim, and especially the Dioscorea Batiitfis, but hitherto without 
success. Many tropical and subtropical plants have t^H>ts extremely 
rich in starch, and very fine kind^ of starch flour, known in commerce 
as arrowroot, are obtained from the Mamntti arimdinac'ia, indigenous 
to the West Indies, as well as from the rhizomes of tlie Ciircttma 
mtguatifolin in the East Indies and others. The root of the Manikot 
lUilUsimit yields cassava starch and tapioca, the latter being prepared, 
after the manner of sago, by drj'ing the starch on hot plates. 

Besides the above-named roots the stems of several palms yield 
a starch employed for the production of sago. For this purpose the 
clarified starch is heated in metal pans, whereby a part is converted 
into paste. 

The numerous other roots eaten by mankind can even less than 
the potato be regarded as complete nutriments ; they can only mnk 
as vegetables, i.e. as fitting adjuncts to other articles of food. Such 
are the vaviovis kinds of cannot, beetroot, turnip, celery [the German 
tuberous variety], kohl rabi, radish, horse radish, and lastly tlie 
alliaceous tribe, of which the onion is most used. -The leaves &nd,' 
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stems of leeks and garlic are also employed as an addition to other 
dishes. Several of these roots have a more or less sweet taste ; others, 
again, as the radish, horse radish, and the onion tribe, are marked 
by the presence of acrid substances, the oils of mustard and of garlic. 
The leaves and stalks of several of these, as celery, parsley, and the 
leek tribe, are often added to dishes on account of their flavour. 

As an indication of the composition of the various garden roots 
we give the means of the analyses collected by Konig in the following 
table : — 



Field carrots 
Garden „ . 
Tumipe 

Tel tower carrots 
Beetroot 
Kohl rabi 
Scorzonera . 
Celenr . 
Horse radish 
Radish . 
Small radish 
Onions . 





XitTO- 


Water 


geiioos 
Sub- 


1 


stances 



I 



Fat 



87-05 


104 


88-32 


1-04 


91-24 


0-96 


81-90 


3-c2 


87-07 


1-37 


85-01 


2-95 


80-39 


104 


84-09 


1-48 


70-72 


2-73 


86-92 


1-92 


9334 


1-23 


8599 


1-68 



0-21 
0-21 
0-16 
0-14 
003 
0-22 
0-50 
0-39 
0-35 
Oil 
0-15 
010 



Cane and 
Fruit 
Sugar 



674 
1-60 
408 
1-24 
0-54 
0-40 
219 
0-77 

l-r)3 
0-88 
2-78 



Non-nitro- 
geiious 

Extract ('«n«. 
other Iftse 

tban 
Sngar 



2-60 

717 

1-90 

1010 

9-02 

8-45 

12-61 

11-03 

15-89 

6-90 

2-91 

8-04 



1-40 
0-95 
0-91 
1-82 
105 
1-76 
227 
1-40 
2-78 
1 -55 
0-75 
0-71 



Asli 



0-90 
0-71 
0-75 
1-28 
0-92 
1-21 
0-99 
084 
1-53 
1-07 
0-74 
0-70 



The mineral constituents have not as yet been determined for all 
the above-named roots ; the available analyses are the following : — 





Potash 
35-21 


Soda 


Carrot . 


22-07 


Turnip 


45-40 


9-84 


Kohl rabi 


35-31 


6 53 


(Vlcrv . 


43 19 


— 


Horse nKlish 


3076 


3-96 


Radish 


21-H8 


3-75 


Onion . 


2505 


318 



Lime 



11-42 
10-60 
10-97 
1311 
8-23 
8-78 
21-97 



Matf. 
ne^ia 



473 
3-69 
684 
5-82 
2-91 



Oxide 
Iron 



1-03 
0-81 
302 
1-41 
1-JM 



Phos- 
phoric 
Acid 

12-46 
12-71 
21-90 
12-83 
7-75 



Sul- 
phuric 
Acid 



6-72 

1119 

8-84 

5-58 

30-79 



3 53 116 4112 7-71 

5-29 4-53 15-03 5-46 1672 277 



Silica 



2-47 

1-87 
2-48 
3-S5 
12-72 
8-17 



Chlo- 
riiu* 



519 
5-07 
494 
1587 
0-04 
4-90 



Green Vegetables. 



These without exception contain a large amount of water 
with but a very small proportion of nutritive matter; and, further, 
they present a greater resistance to the action of the digestive 



ft4 DISTASr OF TBE SICK. 

juices the older and more lignified their tissuee. Among- 
the non-nitrogenouB constituents we find, besides cellulose^ 
chlorophyll and small quantities of fat, sugar, gum, pectin, 
and vegetable acids. Their sjieeilic tistes and odotirs are due 
to the presence of essential o\\$ and other sapid matters. 
They can clearly play but a very subordinate part in the repair 
of the tissues, but as adjuncts to other foods they constitute 
an important part of our diet, acting in part at least as 
relishes. A certain value also attaches to the inorganic salts 
which enter largely into their comi>osition. 

Foremost among green veget&bles stand the various kinds of 
cabbage, as the white cabbage, cauliflower, winter or cui'ly greens, 
the blue or red cabbagt, savoy, Ac. After these come spinach, the 
lettuce, endive, and other salad herbs. 

The young sprouts of the aspai-agus are a much-esteemed dish ; 
the receptacles of the aitichoke,' and iu some diatiicts the young 
shoots of hops, are cat«n with zest. 

Tlie pods and seeds together of the sugar pea and French bean 
or scarlet-runner may be claased with green vegetables, though they 
are somewhat richer iu nitrogenous matter than are those of which 
the leaves alone are used. 

From available analyses KOiiig calculates tlie following mean 
composition of several green vegetables : — 





" 


Kltro- 






OUi« 










bS^ 






Non-nltm- 


(Mla- 
















" 




White cabbage , 


8!l'97 


V&9 


0-20 


2-l!<J 


2-68 


1-84 


1-23 


Keri ,. . 


eo-ofl 


1-8,H 


0-19 


1-71 


4-12 


1-29 


0-77 


Caolillower 


BO'.'JSI 


a-63 


0-3t* 


i-tr 


3-74 


0-87 


0-82 


Winter greens . 


80 03 


3'99 


0-SK) 


1-21 


10-42 


1-88 


1-67 


Butter kohl . 


86-9n 


3-01 


0-34 


1-47 


B-72 


1-SO 


l-IO 


BrusselB sprouts 


S5-6S 


483 


0-46 




6-22 


1-37 


IBB 


Spinach . 


80-26 


.11 B 


0-54 


0-08 


8-26 


0-77 


194 


Kadive . . 


ei-13 


176 


01.T 


0-76 


1-82 


0-fl2 


0-78 


Lettm^e . 


B4'33 


1'41 


0-Sl 




219 


0-T3 


1-03 


Com salad 




2-00 


0-4! 




2-73 


0-57 


0-79 


Aapamgua' 


!i:i-:ia 


l-9« 


0-W 


0-40 


2-34 


114 


OB* 


Krench beans . 


8f-;i« 


y-77 


O-U 


1-SO 


6-82 


1-14 


0-67 


Oaxden peas 
















(unripe seeds) 


80'4a 


6-75 


0-50 


- 


10-S6 


t'60 


0-«0 



I Moleschott ^ves, on the authoritr of Riobardson, for the common arti- 
choke : water 81-08, organic matter 17'75, and mineral oonstltuenta l-17per cent. 

' Abont 14-5 per cent, ot tlie nitrogenous constituents of aapatag;iu aie ia 
the form of asparagin. 
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The percentage composition of the ash of several vegetables is 
given below : — 





Potash 


Soda 


Lime 


Mftg. 
nesla 


Oxide 

of 
Iron 


Phos- 
phoric 
Acid 


Snl- 
phnrtc 
Add 


Silica 


Chlo- 
rine 


Asparagus 
White cabbage 
Spinach . 
Lettuce . 


31-03 
37-82 
16-56 
37-63 


11-59 

14-42 

35-29 

7-54 


10-48 

9-36 

11-87 

14-68 


4-90 
3-52 
6-38 

6-19 : 

1 


2-99 
0-15 
3-35 
5-31 


2012 

12-30 

10-25 

9-19 


6-36 

15-46 

6-87 

3-76 


6-60 

4-52 
814 


6-97 
6-29 
7-65 



Fruits. 



However the numerous kinds of fleshy and juicy fruits may 
differ among themselves in taste and other properties, they 
present a great sameness regarded as articles of food. They 
are all rich in water ; the solid constituents comprise but little 
albumen, consisting mainly of sugar, vegetable acids partly 
combined with bases, pectin and cellulose. We also find in 
most small quantities of fat and of waxy and colouring matters. 
The aroma of fruits is for the most part due to the presence 
of essential oils and of compound ethers. 

From the small amount of nutriment they contain the 
greater number of fruits can scarely be considered to possess 
any value as foods, but they are among the best of luxuries in 
virtue of their flavour, which not only agreeably excites the 
organs of taste but is capable of exerting a beneficial influence 
on those of digestion. The large amount of salts, especially 
those of the alkalies with the vegetable acids, must not be 
overlooked ; the last are converted in the system into carbon- 
ates, and the urine, after a liberal consumption of fruits, takes 
on an alkaline reaction.* 

Fmits are distinguished by their form into stone fruits, pomes, 
berries, capsules, pepos, and nuts. 

> It is poisible that in tropical countries certain fruits, as the breadfruit, 
the baobab, bananas, and dates, may plaj a more important part in the dietary of 
the inhabitants than could be the case in our climate ; but our knowledge of 
the habits and mode of life of those peoples is too defective to justify us in 
diawing general conclusions from the predominant use among them of fruits 
as articles of diet. 

VOL. I. F 
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^H The foUowing table gives the composition of all the more im- ] 


^H 


portant fruits ;— 1 


^H 








1 


Otl.tr 




1 ll 






W.tef 


Mittin 


ISiL ! ^"'^ 


Kon-nliro- 
Matttin 


SSS " ■ 


Apple . . . 


Sa-fiH 


0-39 


084 


7-73 


5-17 


1-98 1 0-31 




Pear 




83-03 


0-36 


0-20 


H-2R 


3-54 


4-30 '0-31 




Quince . 




8118 


078 


0-86 


e-16 


4-98 


6-41 0-71 




Plum . 




81-86 


0-40 


1-no 


3-66 


4-68 


4-34 o-ee 




Qreengage 




80-28 


0-41 


0-91 


3-1 fi 


11-46 


3'3ll '0-39 




Peach 




80-03 


0-6fi 


0-92 


4-48 


7-17 


6-06 1 0-69 




Apricot - 




8122 


0-49 


1-ia 


469 


6-35 


B'27 1 0'83 




Grape 




78-18 


0-53 


0-79 


24-36 


1-96 


3 60 1 0-53 




Cherry . 




80-2« 


0-62 


0-91 


!0-24 


117 


607 0-73 




Strawberrr 




87 66 


1-07 


0-9S 


628 


048 


2 33 0-81 




Raspberry 




86-21 


osa 


1-38 


3-95 


1-64 


690 1 0-49 




Bilberry . 




78-36 


0-78 


1-66 


5-02 


0-87 


12-29 


1-02 








83-74 


017 


1-42 


7-03 


1-40 


3-52 


0-42 




Cuminta . 




84-77 


0-ei 


215 


6-38 


0-90 


4-57 


0-72 




Oranges (without 


















rind or pipa) 


89-01 


0-73 


2-44 


4-n9 


0-96 


1-79 10-49 1 




Cucumber 


95 60 


102 




0-95 


1-33 


062 |0-39 1 




Melon . 


95-21 


106 


~ 


0-27 


M6 


1-07 1 0-63 1 




The dried fruits most commonly used have the following composi- J 


' tioD :— 1 




1 Water 


S 


™ 


Fr« 


..„ 


SSX 


dllBM^ 


1' 




Apple . . ' 27-96 


128 


0-82 


3-60 


13-83 


170 


4-96 


I-6T 


^^ Peit . 39-41 


2-07 


0-35 


0-84 


29-13 


29-67 


6-86 


1-87 


^H Quinoe . . Sd'30 


2-3a 


0-53 


2-72 


44-36 


1-B9 


1-48' 


1'38 


^H OheRT . . 19-88 


207 


0-30 




3122 


14-29 


0-611 


183 


^H RaiBin . . 3202 


2-42 


0-69 




54-36 


7-48 


1-72 


1-21 


■ 


Fig , . 31-30 


4-01 


1-44 


1-21 


49-79 


4-6I 


4-98 


2-86 


■ 


The composition of the ash <tf a few of t&e aborfr-named &mt8 ib 


■ 


u under : — 


1 


iFotHl. 


B«l* Limt 


S 


ot 


Ph(H- 

horio 


Phn 


D Elllca 


rjnr 


Apple. . as-eB 


26-09 4-08 


8-75 
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Strawberry. 
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■ After removing tlie weds. 



FUNOI AND LICHENS. 
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36 fleshy and juic^ fruits we have to notice almonds, 
nnte, and chestnuts. The two former are remarkable for the tar^e 
amoont of fat, the last of sugar and starch. Sweet almonds contain 
3 to 5 per cent, of sugar, but no starch. In the bitter almond we 
find a fermentable body, amygdalin, which, when the kernel in cniabed 
And moistened, is convei'ted by the action of emulsiu, a ferment present 
in all almonds, into oil of hitter almonds, bydi'ocyouic acid, and sogar. 
Sweet almonds do not contain any (Unygdalin. Konig gives the 
composition of these as follows : — 
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P'uNGi AND Lichens. 

Edible fungi are remarkably rich in nutritive, especially 
;enoa9, matters and in ash, and among the non-nitro* 
genous constituents we find mannite and grape sugar. Judging 
from tJieir chemical comi>osition, they ought to have no small 
v»lue as foods, but it is doubtful how far they are really utilised 
in the human alimentary canal. Many fungi, as the mushroom 
and trnffle, owe their repute not to their nutritive value, but to 
ir agreeable flavour, resembling the very finest sausage. 
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OF TBJE 8ICK. 

The aaL of the fungi b given as follows by J. Konig :- 
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The ao-called Iceland moss, belonging to the family of 
lichens, is nmch used by the inhabiUmts of the northern Arctic 
zone. After the removal of a bitter extractive, by means of re- 
peated washing, a bread of a pleasant taste is made from the 
moss. This lichen bread has a certain interest from the fact 
that it has been recommended as a substitute for the ordinary 
diabetic bread.' 

Icetond moss contains two bitter-tasting acide, cetraric and licben- 
stearic. The proportion of the several constituenta is, according to 
Kiinig, water I5'96,nitrogenoHs matter 2'1 9, fat 1-41, non-nitrogenous 
matter 76-12 (including lichenin 55'65), woody fibre 2-91, and ash 
1-41. 

Relishes and Articles of Loxcky. 

Saccharine matters must be regarded as relishes although, aa 
has been already pointed out, they partake also of the nature of 
foods. Some idea, however, may be formed of the value of sugar 
as a luxury by comparing the sums paid for it when an equiva- 
lent amount of nourishment in other forms could be had for so 
much less. It is on account of ita sweet taste that sugar is in 
so great request as an addition to articles of food and drink 
of the most diverse kinds. 

For sweetening food or drijik cane sugar is preferred ; it is ob- 
tained from the sugar cane and beetroot, and in smaller quantitiea 
from the sugar maple, date palm, and sugar pea. The raw sugar 
extracted from these plants contains several by-products and no , 
inconsiderable proportion of mineral matters ; by the process of refin- 
ing the pm-er kinds of sugar are prepared, consisting almost entirely 
of cane sugar, with not more than J^ or i per cent, of impurities and 



1 See Senator, ' Diabetes mellitus,' 
hgie, p. G3I, ToL ziiL 2Dd edit. 
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The inferior kinds contain 96 to 99 ppr cent, of sugar, 0-2 to 2'3 
per cent, of water, and 1 to 2'3 per cent, of organic and inorganic 
impuritica. The residuee remiiining after the crystallisation and re- 
fining are known in commerce as treacle or molasses, and cont^n, 
besides uncryatallisable augar, Eeverol organic tuid inorganic admix- 
tures. MolasBee give an add reaction and devetope by heating acetic 
and formic acids (J. Eonig). 

Sugar candy is distinguisfaed from loaf Hugar only by ita being 
caused to assiime the cryetalline form reiy slowly. 

Qnipe sugar is very inferior to cane sugar in its sweetening power, 
&nd is chiefly employed for technical piirposee. It is for the most 
part prepared from starch, and is met with in commerce either in the 
cryGtalline form or as syrup. The crystalline commercial starch 
sugur contains on an average 17*05 per cent, of water, 64'3d of grape 
&agar, and 18*56 of unfermentable substances. In the syrup the pro- 
portion of grape sugar is lees and of unfermentable matters greater.' 

The honey of bees took the place of sugar in ancient days, when 
the latter was as yet unknown. 

The quality of honey, and especially ite odour and flavour, depends 
very much on the plants from which it is collected. On an average 
honey consists of 16*13 per cent, of water, 129 of nitrogenous matter, 
78*74 of fmit, and 2*69 of cane sugar, with 0'12 of ash.' 






Alcohol. 
In s still higher degree than the saccharine bodies do alco- 
ic drinks owe their value to the influences which they bring 
"to bear on the nen'ous system in various directions, while with 
iMJttd to metabolism thej eeem to play only a fiubordlnate 
^Uf. The correctness of this riew is generally accepted, 
altboagh many competent authorities, as Binz and others, 
believe that the undeniably favourable action of alcohol in 
grave morbid processes is in part at least of a material 
ebaracter, the alcohol being consumed in the evolution of beat 
and vital force, and saving from destruction the actual con- 
■titnenta of the body.* It is indeed possible that the tissue- 

■ B«aEde> aolaises and the sfmp ot starcli lagts, the expnwsed and 
bollod juice ot augar beat, fruit. &e., u oUmn sold as sjrnp and used iu place 
«t (ugu (J. Kon!g). 

» Wot tht liwmturc of the subject >ee the I/andb. d. Artn^mitUIMtr of 
H. Kuthiuigel &nd M. J. Roiabnoh, Berlin, 1878. and Ihv arlicle b? R. Doohm 
'■ Handb. der tj/re, J'atiol., vol, it. 
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saving power of alcoliol eeeu in pathological states is more 
conepicuousty manifested during abnormal acceleration of the 
metabolic procesaes than under normal conditions. I am, bow- 
ever, of opinion that the favourable effects of the administration 
of alcoholic drinks in many diseases are satistactorily espiained 
if we regard them solely aa excitants and stimulants, those es- 
pecially which contain no appreciable constituents other than 
alcohol and water, and estimate their nutritive properties as 
insignificant. 

It has been known from the earliest ages that saccharine fluids 
tinder certain conditions undergo alcoholic fermentation, whereby 
agreeably exciting or intoxicating drink.s are pi'oJuced. 

This foi-mentation is set up by the yeaat fungus, which breaks up 
the sugar into ethyl alcohol iind carbonic acid, a small proportioa 
being at the same time converted into other products, aa glycerin, 
succinic acid, 4c. The juices of sugar-yielding plants are generally 
used for the preparation of alcoholic drinks, or the starch of various 
roots aud seeds is previously transformed into sugar, a change mostly 
brought about by the action of diastase. The chief representiitivea of 
alcoholic drinks ai'e wine, beer, and spirits. 

Wines vaiy greatly as regards their characteristic properties with 
the soil, season, mode of manufacture, and their age. 

In the manufacture of white wines the grape Juice, after having 
been left for several days in contact with the crushed skins, in order that 
the soluble constituents of these may be exti'acted, is pressed out, and the 
must so obtained is submitted to fermentation, which sets up of itself 
on mere exposure to the air by means of the yeast germs everywhere 
present. To make a. red wine the juice of black grapes is fermented 
together with the skins and stones, and the colouring matters as well 
as the tannin contained in these are dissolved out into the wine. 

The following mean composition of grape must is obtained from a 
large number of analyses : — 
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The proportions of the grape sugar and of acids in the must vary 

between wide limits with the aai)ect and soil, but even in the same 
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e conne of several seflsona fluctuations are observed ui tbe 
2 tu 24 per cent, and in the acid of 0'5 to I '2. As a rule 
' iversely as that of the sugar.' 
During the several phases of the fermentation, and the processes 
to which the new wine ia Bubmitted with a view to clarifying, it is 
obvious that its compasition will be essentially changed from that of 
the original must. In the matured w-ine the greater piu't of the 
sugsu' present in the must is converted into alcohol, with the tdmul- 
tAneous formation of glycerin and succinic acid ; there is nevertheless 
in luoat wines a certain residue of sugar, which may amount to sevei-al 
ciJ and the tartrates of the must pass 
s-ine; malic, acetic, and other organic 
; present in any large amount only in 
les contain no inconsiderable quantity 
of extractives, traces of albuminous substances, and several ethers, 
'which give to the wine what is known aa its bouquet. The ash is 
composed of two-thirds of potash, and contains also a large amount of 
pboqihoric acid. On long keeping the sugar and extractives gradually 
diminish in amount, while for a time at least the percentoge of 
alcohol probably increases. 

As regards the com|K)aition of wines from the several districts, 
only approximate estimates can be made from analyses, however 
num«TQUB, since the proportion of the more important constituents 
exhibits great variation in different seasons. For the comparison of 
the difierent kinds of wine with one another it would be Ufcessary 
thot all analyses should be made on the growths of the same year, 
and be conducted accoi-ding to a uniform method. Moreover, mere 
ebemicaJ annlysis is not enough to determine the quality of a wine, 
and jost as little can it be taken as the sole guide whereby to decide 
what wine is most suited to particular tuedioil purposes ; for the 
judgment of the tast« and of experience cannot be neglected. Under 
all circumstances it is desirable that the physician should obtain a 
goarantee of the genuineness and purity of the nine he employs. 

The chief effects of wine are, however, always to be attributed to 
the contained alcohol ; besides this the proportion of sugar, of fi'ee 
Mcids, and frequently of tannin are to be noted, Tlie last is present 
in larg* amoont in the red wines only, so that for many dietetic 
B these are preferable to the white." 



' Hw flgnre* rciatla^ to the mean composition of mn«t and lo the per- 
ibi|t>r of lugni and acid are laJieD from J. E5nlg, op. cit. 
' When tbe llr»t tumay lemientation 1b over, the wine is drawn into casks 
m^aticn, whtre Uieyeut tmil the now iosolnblo salts, ice, 



HISTART OF THE SICX. 

In the following table tlio alcoholic strength, the &ee add, the 
oolout-ing matter, and tanmn of the beat known red wines are given, 
partly &om means and partly from Bingle analyaee : — 
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J. Moleschott found in his official analyees a meiin alcoholic 
strength for the red Bordeaux wines (clarets) 10-61 vols, per 
cent., for red Burgundy 11-19 vols, per cent., and for red Rhone 
wines 10-39 vols, per cent. The iavoiu-ite, and apparently the best 
suited for constant use, are the French, and especially those of 
Bordeaux. 

White wines are produced in greater variety than the red, espe- 
cially in Germany, where the best districts — namely, the Rheiugau 

are graduaHj deposited. After the expiration of same months the clear wine 
is drawn off from the lees. 

For the more complete clarifying of the wine, and for its better preser- 
valJDD, several methods are employed, of which Paiiteur's process — warming 
in tightly-closed casks — is to be preferred ; bat the addition of isinglass or 
gelatin, as well as of milk or albumen and the like, is harmless enoagh. On 
the other hand plo-itering, as it is called, or the treatment of the wine 
with sulphate of litne, whereby a solablc sulphate of potash is formed, must 
be deemed iajorions ; and the same must he said of the additioa of sulphuric 
acid, alum, certain red colouring matters, kc. Also eyeij method em- 
ployed for the improvement of a wine based on a lessening of the acid and an 
increaaing of the aloohol and sugar may lead to injarious consequences by the 
introdu^iou of ealta, of alcohol coataining fusel oil, and of impure sugar. For 
further Information as to the manufacture and adulterations of wines see J. 
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— yield wines that in respect of delicate flavour (boutjnet) cannot be 
Burpassed. 

In the following table are analyses of the beat known kinds, as 
Tell as averages of the principal districte. 
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These few examples may suffice to afford sonie general idea of the 
alcoholic strength of different wines more or less adapted for use as 
refresihing beverages. 

The stronger wines of the South — the sweet wiuea and oham- 
pa^ea— can only be employed in »>mall quantitieti ; in larger dasea 
their action is so energetic that they must be looked on aa powerful 
atunnlaDts. 

The sweet liijueiu^likewineBwithan alcoholic strength of 16 to 20 
vola. per cent., or even more, are altogether artificial pi-oducte, sinc« 
in ordnr to obtain the necesHoiy stability spirit and sugar are largely 
I aiddeil. Tlie same must be said of the sparkling wines, in the pre- 
pftratiun uf which the wine, while fermentation L< still pi-oceeding, is 
ptit into strong bottles, sugar and spirit being addi-d at the same 
tiinc. Here fermentatioa continues, but the carbonic acid formed 
haa ui> lueanx of escape. The sediment resulting from this second 
f«riuentAtton is after some time removed by ojiening the bottles, and 
BagHT Mid spirit agaia introduced. In the following table are analyses 
of Mvraml Bwect and bimrldiug wines : — 
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In some countries the juices of otiier fruits tliun the gmpe, as those 
of apples, peare, currants, and gooseberriuK, arc used for making wines. 
But, since these ai-e poorer in sugar, synip and perhaps also spirit 
are added to the expressed juice. 

Apple wine, or cider, is that most extensively made ; its alcoholic 
strength is on an average 5 to 7 toIh. per cent. ; it containn also a 
considerable quantity of acids, especially malic, of extractives, and of 
salts; to these constituents the mild aperient action of cider is doubt- 
less owing. 

The most alcoholic of drinks is brandy, including other spirits, so 
called, which are not obtiiincd by the niei-e fermentation of saccharine 
liquids, but only by submitting the fermented liquid to distillation. 

For the manufacture of spirits the material most lai'gely used is 
potatoes; the raw product of the first distillation has, however, to be 
subjected to a further process of rectification, and even then is fre- 
quently not entirely free from amylic alcohol (fusel oil), which must 
be considered as most injurious. Better qualities are made from rye, 
maize, and rice, from molasses, crushed grapes, also fixim chen-ies and 
plnms. The finest brandy is the French Cognac, which is distilled 
direct from wine or from fermented grapes ; after it rank rum and 
aiTack, of which the former is made from the sugar cane and the latter 
from rice. 

These finer spirits have an agi-eeable, delicate flavour and odour, 
due to the presence of several ethers. By means of various additions 
to ordinary bi-andy a number of so called liqiieui-s of cliaracterisric 
t«xte and odour ai-e manufactured, the effects of which obviously 
depend on the nature of their very diveriw ingredients. 

The percentage of alcohol in the more common spirits varies 
between 45 nnd 60 |jer cent. ; in cognac and an-ack it often exceeds 
even this. Most liqueurs contain also a lai-ge amount of cane sugar 
and exti-actives of various kinds. 
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Unlike tlie pure spirits, which coiisit.-t essentially of alcohol and 
poly, there is in beer a certnin quantity of nutriiuents proper, 
I '^UOffK, dextriu, and ntbtimi nates, whicli must be tnlieu into account 
«bi& ws consider its action on the economy, ulthough the genenU use 
of this beverage is not founded on the fact of their presence. Beer 
owias its value mainly to the alcohol it contains, although in smaller 
amount than other alcoholic lieTeroges, as well as to its agreeable 
ta8t«, to wliich the presence of carbonic acid contributes materially. 

Besides the above-named constituents beer contains also bitter and 
resinouK extractives of the hops, as well as glj'cerin, small quantities 
of acids, and ash. The oil of hops is the cause of tlie peculiar heavi- 
neae and drowsiness that often follows indulgence in beer, certainly in 
a greater d^r^ than in the case of other alcoholic drinks. 

In brewing beer malt — i.e. barley which has begun to germinate 
and has tben been dried — is steeped in warm water ; the wort is thus 
obtained, a solution of sugar, dextrin, albuminates, diastase, and salt. 
The wort is then boiled after hops have been added, cooled, and 
tamed into vats for fermentation with yeast. Before tbe fermenta- 
tion is completed tbe beer is tran.-iferred to large Viita, to stand for a 
time, daring which a feeble fermentation goes on. 

AoDording aa a strong or weak wort is used ia the beer more or 
lesB alcoholic. For lager or summer beer a more concentrated wort 
miut ajwaya be employed than for winter beer, and a stronger wort 
still for the so-called double beers intended for exportation. The 
perceotttge of alcohol in different beei-s varies between 3 and 8 vols. 
p9 OCDt., tbe strongest being the English ale. 

From a large number of analj-ses J. KiJnig gives the following 
nean composition of the several kinds of beer : — 
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By standing the proportion of extractives gradually lessens, while 
that of alcohol ru«8. 

The darker or paler colour of the different kinds of beer depends 
inaiuly ou tbe temperature at which the malt is dried ; tbe colour ia 
alto ilarkcr the longo- the wort is boiled. 

Ia place of barley other starchy materials, as wbait or rice, are 
«EGMiofwlly employed fur brewing ; the so-called white beer, which is 



always Rtightlj' turbid, foitniB etrotigly, and has a sourish taste, is iiiad» 
fi-om wheat, The use of potato starch is to be deprecated, since it 
always yields iimylic as well as ethylic alcohol. 

Of lat* years methods of clarifying beer and giving it a greater 

power of keeping unchanged have been adopted, consisting in 
the addition of foreign and even of injurious matters, and many 
attemptfi have been made to find substitutes for hops in other and 
occasionally unwholesome bittar principles. But far more frequent j 
than the actual falsification of beei- by the addition of illegal ingre- 1 
dients is its deterioration at the retail bouses by improper treatment, 
watering, Jic. 

Tea and Coffee. 

These form a small group marked by the presence of an I 
alkaloid, thein or eaffein. The infusion of the roasted seeds of i 
the coffee or of the dried leaves of the tea-plant yield aro- 
matic beverages which, from their agreeable flavour and etimu- ' 
lating properties, have come to be general necessaries. | 

The coffee-beans are roasted by being exposed to a temperature of ' 
200° C. or upwards, during which process they assume a brown 
colour, while aromatic, empyreumatic, volatile products are developed, 
which give to coffee its aroma, the sugar present in the beans being 
changed into caramel. 

The proportion of cafiein in the beans is not materially affected 
by the roasting ; the action of the infusion depends, however, more on 
the ethereal oils generated during that process than on the presence 
or amount of the cafiein. Cotfee induces a certain stimulation of the 
nervous centres, lessened demand for sleep, acceleration and strength- 
ening of the heart's action, with increase of the renal and cutaneous- 
secretions. Moreover, coffee seems to stimulate the activity of the 
digestive organs, especially the peristaltic movements, so much so 
indeed that ><ome persons find a cup of strong coffee sufficient to pro- 
duce MX evacuation. In unhealthy conditions of the gastric niticous 
membrane coffee is apt to escite unpleasant sensations of pressure 
and burning in the region of the stomach, whence for such cases tea 
appears to be decidedly preferable. 

The fact that an excessive indulgence in coflee causes, besides- 
other derangements, a diminished desire for food naturally suggested 
at first the idea that it diminished tissue vaste, and might thus be 
employed for this purpose [as >Sj»i>-iniV/e^, a term which has no equiva- 
lent in English]. In opposition to certain experiments which seen^ 
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U) lend Bopport to this view Voit has ehown that duiing the ingestion 
<if coffee the excretion of urea is somewhat increased, a. reault suffi' 
dently explained by ita action on the circulation and nervous aystem. 

There is not in the pure infusion of coffee any nutriment proper, 
ftlthoogh to cover the bitter t«st« it is not unusual to add sugar, and 
tha habit of mixing it with milk is even more general. 

According to the evidence of KOnig the proportion of matters 
whiciL in the usual process of making coffee pass into the infusion 
varies between 21 and 37 per cent, of the weight of the beans. On 
an average it gave — 
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Yftriona substitutes, as chicory, acorns, date stones, &c., aie em- 
plajed, which though having little or nothing in common with genoine 
coffee are not on that account to be altogether condemned. 

Tea and coffee resemble one u,nother in their general action, a fact 
■■uly expl^ned by their containing tbe same alkaloid ; minor differ- 
ences in their effects on the system arc referable to the difference in 
the ethereal oils and to the larger amount of tannin la tea. 

There is in tea a larger proportion of soluble matters, alkaloids and 
others, than in coffee. On on average air-dried tea contains — 
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There are two principal classes of teas in commerce, the bkcfc I 
and the green, besides some scented kinds. The black and the greoa 
teas are deiived from the same plant, the difference in colour depend- 
ing on the treatment of tlie leaves in drj-ing. In geneml black fe» 
is to be prefen-ed, among other reasons because the green is more 
frequently iidulterated. 

Theobromin, an nlkaloid allied to caffein, is found in the cacao 
hean, from which chocolate is prepared by the addition of sugar and 

Cacao beans deprived of their husks contain on an average, accord- 
ing to the analyses of J. Kiinig — 
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The percentage of theobromine is on an average 1 -6 of the dry nut. 

The beans lightly roasted are ground into a powder, from which a 
portion of the fat is removed before it enters the market. Such cacao 
powder usually contains still between 20 per cent, and 30 per cent, of 
ia.t, and is extensively mixed with starch or flour. 

The mean composition of several of the beat kinds of chocolate is 
thus given by J, Kiinig ; — 



It is thus seen that chocolate contains a large amount of non- 
nitrogenoua food etaSe ; it therefore acts as a stimulant in virtue of the 
theobromine and added spices, and as a true food &om tlie quantity 
of sugar, fat, starch, &c. But the frequent addition of various foreign 
Hubstances to chocolate culls for a L'ertain caution in its use. 

It has already been observed, when discussing the value of 
the mineral constituents of onr food, that common salt plajs an 
important i>art in the tissues, and still more in the juices, of the 
body, but that we are in the habit of t&king far larger quanti- 
ties than are needed to maintain the due proportion in the 
tissues or the normal performance of the vital functions. The 
excess serves bs a condiment to the food, which without this 
addition would often be distasteful. Salt, moreover, if not in 
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olarge quantity, acts at) an aid to digestion, assisting the secre- 
tion of the gastric juice and the solution of the albaminates 
thereby. 

The disintegration of albumen in the body is favoured by 
the presence of salt, and according to Voit the interchange of 
the juices is accelerated, as well as the renal secretion aug- 
mented. The increased elimination of water by the kidneys, 
together with the direct irritation of the sensory nerves of the 
throat, cause an intense sensation of thirst when large quantities 
of salt are taken. Still larger doses set up acute in-itation of 
the gastric and intestinal mucous membrane and diarrhoea.' 

These few remarks must suffice to show the great importance 
of salt, since it not only makes our food palatable, but, in common 
with other bodies of this class, fulfils several important functions 
in the body. 

Vinegar finds a far less extensive use than salt, being chiefly 
employed to give to certain articles of food an acidulous Savour, 
and for the preservation of others. 

Vinegar is, as a rule, prepared from liquids contAining alcohol, 
which is converted into acetic acid by the action of a special fer- 
ment; the so called wood vinegar is obtained by the dry distillation 
of wood. The various vinegars prepared from wine, beer, and fruits 
contain, in addition to very dilute acetic acid, small qiuintities of 
mgar, dextrin, vegetable iiciilfl, viuious extractives, and colouring 
matters, besides apparently acetic other. White wine vinc^r is the 
muGt valued, on acooiint of its delicate flavour and vinous bouquet. 
Tiitee kinds of vinegar contain from. 2 to 7 per cent, of acetic acid, 
but in the so-catled vinegar spirit, mailo from dilute alcohol, there 
may bo aa much aa H per cent, present. 

The vinegar obtained by the dry distillatton of wood must undergo 
t special process for its purification before it can be used as such. 

The addition of small quantities of vinegar to foods may 
tomewhat aid the gastric digestion, but large quantities can- 
not but act injuriously. An excessive use of \'inegar leads to 
a high degree of aniemia and emaciation, since the acid lessens 

' S«», b^Ride* Iho already cited treatise of C. Voit and J. Forster. C. Volt. 
Ctttrtmeimgni dAn- dan JUnfiutt Aet Koc/aalctt aafden Sttiffmvhtet, Hanicli, 
tMO i Elcin and VarMn, Sitzungtb. 4. Wum.. ice., vol. Iv, ; Uunge. ZHUekriftf. 
', vola. U. and X. ; Falck. .iroi./ iuf A. ^lutf., VOL Ivi. 
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the alkalinity of the blood and the number of blood-corpuscle a. 
It is indeed not yet jiroved that such effects can be attributed 
to the ordinary dietetic doses, but there is no doubt that any 
excess may induce serious derangements of the digestive 
organs. 

Besides those already mentioned many other substances 
are used as condiments, but, not having the like important 
action, may more easily be dispensed with. Such spices and 
condiments are as a rule used only in small quantities, but 
many of them contain, in addition to a mass of indifferent 
constituents, small ixirtions of etherial oils and other aromatic 
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To the Inat-nameil category belong, besides several already men- 
tioned among the vegetable roote, chervil, salad Burnet {Poleriuni 
Sanguitorbd), cumin, fennel, anise, coriander, thyme, marjoram, 
summer savory. From a dietetic point of view at least it docfi not 
appear that these condiments have any properties other than the 
taste and odour that they impart to the food, 

A more marked action than those of the herbs just named ie 
possessed by mustard and tlie exotic spices, as pepper, cinnamon, nut- 
meg and mace, cloves and allspice, ginger, saffron, and vanilla. All 
these spices not only possess a pleasing aromatic odour and taate, but 
assist the appetite and the digestion. An excessive use of them, how- 
ever, leads to disorder of the digestive organs and serious irritation 
of the mucous membrane of the digestive organs. 

PREPARATION AND COOKING OF FOOD. 

The greater number of our foods are in their natural state 
by no means acceptable to the human palate, and many would 
present the greatest obstacles to mastication and digestion if 
eKperience had not found ways and means of removing the 
difficulty. Foremost among these is the culinary art, which by 
the action of high temperatures and appropriate combinations 
and additions not only prepares savoury dishes out of the raw 
materials of our food, but also provides for the necessary variety 
and change of gustatory impressions. In the processes of 
cooking changes are effected, both mechanical and chemical, 
which greatly lighten the labour of the organs of digestion. 



COOSIA'G OF ANIMAL FOODS. 

In the dieting of the sick, among whom the necessity exists 
fijr the most easily digested food, the proper and carefid pre- 
paration of the food is of the utmost importance, and it may 
frequently be observed that the very same article of food 
brings about quite different results according to the manner 
of it* preparation. Unfortunately the scientific investigation 
of these matters has not as yet received the attention it de- 
serves, although the necessities of the physician urgently call 
for it. 

CootoNG OF Animal Foods, Preserved Meats, and Meat 
ExTRAcrs. 

The methods of cooking flesh are very various ; they have a 
great effect on its taste and may materially influence its diges- 
tibility. 

In boiling meat the soluble constituents are to some extent 
washed out, a port of the soluble albumen, the extractives, and 
«iH« passing into the water. Some too of the fat is melted, 
and floats on the sur&ce of the .vater, and lastly after long 
boiling more or less of the connective tissue is converted intu 
gelatin, which dissolves out. 

The extract of meat obtained by boiling constitutes beef 
lea or broth, which has from the earliest time played an import- 
ant part in the dietary of the sick. 

The proportion of soluble matters wbicL pfise out into tlie broth 
la.ne* with the mode in which the boiling is conducted. WLeu, for 
rxunjile, the mefit is not imuierse<I in the water until it is already 
luiliug, H film or layer of coagulated albumen is formed over the sur- 
f»oe of the meat, which protects it and prevents the wnahing out of 
tl>e auliible constituents from its deeper portions, The broth tlitts 
ohuincd ia thin and tasteless, containing only a sninll |>rnp(irtion 
of dixHolvcd matters; the meat, on the other hand, i-e mains juicy and 
{aUCitble. 

If the meat be placed in cold water, which is then grnilunlly 
hnttm) up to the tioiling point, one gets a rich savour}' liruLh, since in 
Uiia way the whole joiut is exhausted, and hecomee tough, dry, and 
tBflt<-Ux8, the more so the longer the boiling is continued. 

A rich hrutli and a iialatable juicy joint cannot, tbei'efui'e. be 
1 IVom onn and the name piece ; so that it Ja foiuul to be moflt 
wlitf t(> [itvpaiv the bouillon from inferior pieo'H uf uiMil with 
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bones ; these ai-e ptncMt in cold wnter and boiled for n long time 1 
lofore the other portion, which is to remain juicy, is introduced utid 1 
gentljr boiled Just so loug as muy be reqtiirod to make it tender. 1 

In boiling the albuminates are coagulated and the connec- 
ion of the miiacular fibres loosened. The [lercentage of wattr 
n tlie meat is reduced, and in consequence of thia abstraction 
>f water, as veil as the extraction of the sulable mutters, s 

considerable loss of weight occurs, differing with the kinds of 

meat. 

According to a culcnlfttion of Toil's 478 grHmmex of fresh raw- 
beef, without bone oi' Git, yielded 271 gi-aronicit of boiled meat with 
I022 of dry solid constitoento. and 1,145 gramuies of bi-olh with 21 1 
grammesof Boli<lB; thuH lOOgrammesof rawmoiit yield 567 gntnmies 
of boiled, or 100 gnunmes of boiled correspond to 176 of raw.' 

The following analy»is by C. Krauch shows the relative eompogi- 
ion of raw and cooked meat :— 
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The clear broth always contains but a very small amount of ' 
Qntritive matter, and bo much the less when, as is the usual 
practice in households, the dissolved albumen is after its coagu- 
ation removed along with the greatest part of the melted fot 
n the process of skimming the soup. In such broths one finds, 
beyond the flesh salts and a small quantity of gelatin, scarcely 
anything but estractives, and their function is only that of re- 
lishes. That, notwithstanding this, broths are capable of doing 
good service, and that they do, for example, spur on the di- 
festive organs to greater activicy, needs, after the foregoing 
remarks on the value of relishes, no further explanation. 

According to Wiel 500 giiinimefi of ment treated in the manner 
mdicated tiliove auflice for the preparation of one litre of strong brotb, 
the flavour of which will, na a rule, be improved by the addition of a 
few aromatic vegetables. 

Meat extract, in the manufacture of which the meat is ex- 

' C. Vuit, fT«/a.'A/i« "*'T ilii- K-gf ill dm V-jIkxtHfli.-i: 
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fiatiHtcd in cold n'at«r, so that neither gehitin nor fnt passes 
out iuto the watery solution, has the same value as broth. To 
sejiarate the albuminates the cold watery extract is hented to 
boiling and. the coagulated albumen having been removed by 
^Itmtion, evaporated to the required consistence. 

W The AiDerican or Liebig's extract of mcnt contains on an average 
' SO per cent, of water, 22 per cent, of salts, and 5S per cent, of organic 
constituents. Among the latter are neither albumen nor gelatin, 
but merely the extractives of the meat ; and indeed this follows alike 
from the permanency of the preparation, and from ita price. Albu- 
minates, and BBpecially gelatin, are far more cheaply obtained thnn 
the pure meat extract, which consequently must not, as an ai-ticic 
uf tmde, contain variable proportions of tlie less ex|>eusive sub- 
sbancee. 

In contrast with the American meat extract there are other 
prepitratJonB, especially the so-called snup tablets, which contain 
much ^latin ; and even if the nnti'itive value of the latter were 
beyond question, supposing it to have undergone no decomposi- 
tion, tbey must in money value come far behind the pure desh 

Fleeh extract finds its chief employment in the preparation and 
impi'DVement of meat aoups ; it may also be used for the flavouring uf 
otlier dishes. Aiout 3 grammes of tiie extract ore sufficient fur a 
nSion of welt-flavoured soup. 

Another variety of decoction of meat is much used, espe- 
cially in England and America, under the name of beef ten ; and 
from the ways in which it is made it contains not only extrac- 
tives and salts, but also considerable quantities of albumen and 
gelatin. 

According to Pavy beef tea should be prepared as follows :— A 
pound of Icon beef is cut up as fine as (MMwiblc and treated with 
raid wnt«r. Wbcn this cold infnsiim has stood for an hour it is 
to lie kept for another hour in a closed vessel at a moderati^Iy hi^'h 
t«ni[ienttnre, iMvt of all in a gently boiling water bath. Lastly, the 
infusion is poured on to a coarse sieve, through which tlic beer li-n 
mna. It contAiusaquantity of afine precipitate, which is to be dnnik 
witli the li'juid. Such lieef tea has an agreeable and veiy pmuounciil 
llavaur of uiuit, and mil may be addiHl at pleasure. 

Pavy considrrs it an error, though often practised, to boil Llin 
infiMoti fur A lou^ time on un open lire, sinco in this way a. highly 
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gelatinous broth is olitained, but not n true Itpef tea, for llie prepan- 
ti(Hi of which a temperature of 76° C, in fiiifiieient.' 

Beef tea is also occasionally made a^ foUown : I^eftn beef is cut up 
into small pieceK, which are pJannl in a g1as!< jar without the addition 
of water ; the jar or wide-necked bottle is then flowed and kept for 
several houm standing in boiling wnter t the meat juice tliat nitm 
out gives a smnll quantity of a highly concentrated beef t<n.* 

The recognition of the fact that broths and meat extrait 
contain but very small amounts of actual nutriment in uo way 
ssens their \alue in the dietary of the sick. One must 
bear in mind that during the exclusive administration of 
broths the organism receives only stiniulants and starve* for 
want of food. So soon aa a desire for actual food presents 
itself broths are iio longer sufficient; they are, however, very 
well adapted for the preparation of really nutritious soups, in 
which the most diverse kindu of nutriment may be provided, 
and the advantage of an agreeable flavour may generally be 
combined with the fine division of the nutritive materials. 

The culinary art has achieved its greatait triiimplis in the pre* 
paration of s green biy- tasting soups, in which the most diverse kinds of 
nutriment and relishes, from both the animal and vegetable kingdom, 
are brought together. In general the more highly spiced soups, pre- 
pared with very different ingredients, are the least suited for invalids, 
and the simpler combinations are more to be recommended, as eggs, 
sago, rice, groats ; also macaroni, pearl barley, toast, rubbed through a 
sieve, Ac. Tn soupsof these kinds the amount of nutriment obviously 
depends on the quantity and quality of the ingredients introduced. 

F. Ttenk,in hisenquiiy into the diet of the Munich Hospital, gives 
from a large number of weighings the following means of the solids 
contained in single rations of the several undermentioned souj>s ; — 

Gmmnia 

Clear soup 264 

Pmiadel soup 31.^ 

Egg and barley soup 322 

Semolina soup 306 

' F.W.ravy,^ Trratitr oti Fiwdaitd lMflfliet,p. BM. London, 1876. 
■ Another cxtnwt is met with in the iciiiket under the citsigDatioti of 
■ Valentine'B preparalioD of meat juicp,' pn>fi9>sing to be Uie juice of prime 
hcet cnncentmteii ia v»cuo Ht a tpmprralnre ot B0°-B6° C„ ami to be Iivour 
aWy diBliniiuished from LiobiRs eztmot of meal hj contairirR a proportion 
of albamon. But.acconlinK to an ■maljKis bj J. Kon>ter i,Znt*chr.f. Biul., 
\a\. xi<.)< 'he quantity of albiimcn is vgi^ small and the value of i)ic artii-le la 
men-lj (lint of t.nith "r of a very dilate Ueih c; 
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Or.imine8 

Kice soup 281 

-Cabbage soup 288 

Barley soup 315 

Custard 304 

Sagu soup 326 

Rank also calculated from the quantity of the raw materials re- 
quired for making a number of such rations, the amount of albumen. 
Cat, and carbohydrates contained in each ration. Thus he found in — 
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But broth is not the only basis of soups ; water, milk, wine, or 
beer, in which the most diverse articles may be boiled, furnish soups 
of every degree of nutritive value and digestibility, according to the 
materials employed. 

In most soups the nutritive matters, and especially the 
albumen, exist not in solution but in a state of fine division ; 

> [Nudel is a sort of home-manufactarcd macaroni of floar and egg paste 
rolled and cut into strips.— Tbanslatob.] 

' For preparing the soaps referred to in these tables the following raw 
materials were employed : — 

Nndelsnppe, for 300 rations, 5,380 g^rammes of floar and 36 eggs. 

Kice soup, for 373 rations, 7,550 grammes of rice, 12 eggs, and 3 litres of 
milk. 

Panadel soup, for 293 rations, 9,125 grammes of semolina, 24 eggs, and 
3 litres of milk. 

Semolina soap, for 303 rations, 4,875 grammes of groats, 12 eggs, and 3 
litres of milk. 

Egg and barley soap, for 368 rations, 8,800 grammes of meal and 30 ^ggs. 

Sago soap, for 360 rations, 6,700 grammes of sago, 24 eggs, and 4 litres of 
milk. 

Costard, for 30 rations, 175 grammes of floar and 13 eggs. 

Pearl barley for 384 rations, 6,000 grammes of barley, 3,050 grammes of 
flour, and 4 litres of milk. 

Savoy 8oap, for 580 rations, 3,500 grammes of savoys, 7,500 grammes of 
meal, and 4 litres of milk. 
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it has therefore been attempted to extmct from the raw mciit 
by soaking and pressure the juices and nutritive matters dis- 
solved therein, in order to provide the sick with albumen in a 
form more easily absorbed. 

To these attempts we must refer Liebig's infuatim camia 
frigide paratum, known under the name of Liebig's beef tea. 

For preparing Liebig's iafusion oT xaeai 200 gmmraes of lean beef, 
finely cut up, ura treated with ^ litre of water and 3 drops of hydro- 
chloric acid until the meat has become quite white. After it has 
Mtood an hour it is passed through a hair sieve and the meat washed 
out with ^ litre of distilled water. The fluid may now be gently 
warmed (to about 46° C), but a stronger heat would Mmgulate the 
alhumen, which would in like uaanner be precipitated by the addition 
of salt. 

The taste of the infusion so resembles raw meat aa to excite repug- 
itHDce in most per^ions. But what most detracts from its value is the 
very small proportion — not more than 1 per cent, on an averai;e — of 
albumen. Thu few drops of hydrochloric acid are quite insufficient 
to dissolve the myosin, so that the infusion must be looked on an an 
extremely dilute watery solution of serum albumen, and very lai^ 
ijuantities indeed must be ingested to produce any appreciable effect 
on the system. 

A much larger percentage of albuminates than in the in- 
fasum camia frigide paratum is found in the siwiciw camts 
receiUer expr&isuB, which, according to the directions of 
I'ettcnkofer and Voit, is obtained by pressiure from the raw 
muscle. 

For the preparation of the fresh juice the meat is cut up and, 
having been aiTangcd in layers sepai-ated fi*om one another by coai'se 
linen, is placed in a powerful press. From each kilo, of meat about 230 
grammes of a blood-red acid juice are obtained. Il coiituins, in addition 
to snits and extractives, all the albuminates that remain fluid aiVer 
rigor mortis, chiefly therefore serum albumen and colouring matters, 
but the proportion of albuminates is about C per cent. 

The succus camis tastes exactly like raw meat, but the flavour 
may be improved by the addition of salt and of meat extract. If 
warmed too much the albumen iscoiigulated; but it is not precipiluted 
by salt, us is the cHsa with Liebig's infusion. 

If one wink to administer the succii.s carnis it is beat to prescribe 
it ub a medicine in such a manner Uiat the patient tJiull take the 
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tfAe of ft kilo, of meat, i.e. aboat 14 granuues of dry albumen, in the 
twenty-four hours. 

Of iate years peptones have been artificially prepared in 
seventl ways, but mostly from muscle fibre, so that now it is 
e-Asy to obtain them in suHicieut quantities for the market. 
Hilt to my mind a. Herioiis obstacle stands in the way of their 
extended use in the fact that these prejmmtions, at least those 
beat known to me, have a disagreeable tast*, which cannot be 
covered by the addition of meat extract and the like.' 

Tlie pe])tones at present in the market have been evaporal«d 
down to tli« couHietence of Byru|), and ni'e best given dissolved in 
broUi or in some thickiali veliicle, so tbat from one to two table- 
H|MxiDfuls shall be contained in a cup.* 

A eumewhat high-priced prejuu-ntion. under the name of fluid 
meat, two table-spoonfulu of which ara stated to contain the nourish- 
meut of IJ lb. of cooked meat, has been accurately tinrdysed by 
M. Bubner.' It contained "9-21 per c<mt. of solid constituents, 
and in UKl parts of the dried Gubstance there were Bl-36 ot^aiijc 
RiiitU-TB, 1'2-Gl sodium chloride, and 690 of other mineral matters; 
in th« acid :'eaction of the solution preformed sulphuiic ndd could be 
|>roved. Of lOOgi'auimesof the dried f^ubstanoo of the fluid meat only 
49-1 oojMdst of oi-ganie matter* insoluble in alcohol, with 6-63 ((lammw 
or 13-5 percent, of nitrogen. Of the niti'ogenous constituents insoluble 
ill alcoliol 100 grammes of the dried fluid meat gave 41'9 grammes 
of |i«^>totie ; the proportion, however, is in reality somewhat less, for 
oihrr nitrogenous matters are contained in the alcoholic precipitalA 
'lite phofiph&te of Wolfram test gave n still lower valuation of the 
{•(■jitoneB, or not over 30-1 per cent, of the dried substance. Since 
two table- spoonfuls of the fluid meat weigh about 5'2 grammes, 
tad contain 142 mammas of peptone, this quantity would represent 
63 gmmmes of pure tlesh.' 

In order to avoid the objections attaching to nearly all 
l«ptoae preparations hitherto offered and obtained by an arti- 

' I may, however, observe that it would be a (rroat miHlakc to ttupposB 
that an □T);ani»ni cuu1<l be Buppurted on peptonic alone; for these consist of 
al)>ununatl^s onlf, wheieaa oon-tiitrogeDnus salwlaacoa ore Qecesaarji (or the 

B the n 
: after Uie 
Wlttc, wi ainihccnry nt Bostock. 

* JSrilM-lir. /. Bu'iy., toI. xv. p. 48fi. 

) (In Ihe iiroiaratiix) o( lluid meat see Kdward Sniilb ui 
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ticiiil giiBtrio HTid ^Kiiicrentic digestion, I^eube and KogeaLhal 
have employed :i different procesB, in which the meat is exposed 
to a high temperature and dilute hydrochloric acid iu airtight 
veasela.' Thus a portion of the meat is converted into peptones, 
while the rest forms an emulsion so fine that it can inflict no 
appreciable irritation on the mucous membrane of the digestive 
organs. Tlie meat solution prei>ared in this way is, in my 
opinion, to lie preferred to every other, and it has the special 
advantage that some of the albumen is still in an unaltered 
condition,' 

To prepiiro this aolution of meat according to the directionu of 
Leiibc, 1,000 grammea of beef, freed from fat and bone, are finely 
chopped and placed in an earthnn or jwrcelain veawd with 1,000 cc. 
of water and tiO cc. of pure hydi-ocliloric acid. The porceUin vessel 
is then introduced into a Papin'H digester, the cover of which b 
titinly closed and boiled for 10 to 15 houre, with occauioniLl agitation 
in the fiit^t pivrt of the time. At the end of the 15 hours the inaas is 
taken out of the digester and rubbed in a mortar till it presents the 
appearanro of an emulsion. It is then boiled for another 15 to 2U 
hours, without the lid of the digester being once nuBetl.afLei' which it 
ia treated with pure sodic carbonate almost to neutralisation, Bvajio- 
rated to the consiBtewe of a pulp, and divided iuto four [wrtiouB, 
eni'h representing 2.^0 gi-ammes of the meat. The solution is admin- 
istered either pure or atiri-wl in broth, and the need for uarbohydmlee 
met by the nditition of crushed biscuit and milk. The taste of the 
meat solution may be still further improved by meat extract, &c.^ 

In roasting the nutritive juices and estractives are more 
completely retained in the meat than they are in boiling, in 
this method of cooking, the heat is applied immediately, 
without the intervention of water, or is brought to bear on the 
joint by means of melting fat, and by the coagulation of the 
ittbuuien and evai>omtion of the water forms on Its surface a 
sort of crust, which only partially permits the escape of the 
meat juices ; these, together with so much of the fat as melts 
oul, go to form the gravy, into which some of the gelatin passes 
when the high temjierature is long maintained. A still higher 

' Leabe's ilissolved meat may bo obtained, in acaled tins, of MeRsrs, H. 
Folhs aiid Uu., 1 Sagax Loaf Court, Leadeuliall Strcut.— (Translatob). 

■ S'tzHngihoriekte d. Siv. phytk--'mfd.,Kt]angen,lulj iO.iSli ; also-Ucbcr 
Etna neiie Art von rieiechsolulinn als Nulirunga- and Heilmiltel bei Er- 
kijUikungcn dw Magens,' Scrl, <iltM. WecAcMchr., 18711. 
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temiienitiire leads to ii browning of the surfKce, wLile several 
r odurous and sapid substances are developed, which give to 
rell-roasted meat its characteristic odour and taste. 



When the temperature of the intei-ior of the joint tloes not rixe 
beyond 56° C this part has a reddish, bloody tint, and is Riitd to be 
underdone. For beef, mutton, and Bome kinds of game this is 
^^nerally deemed sul£cient, since these meats are tlien most t«nder 
and palatable. Yenl and poultry, on the other hand, should be more 
thoronghly done, but even here the temperature of the interior kIiouM 
not rise above 70° 0. to 75° C, at which point the colouring mMtterw 
of the blood ai-o coagulated, since under a higher temperature the 
meat-fibre becomes horny and tastflless. 

It may be easily understood that large joints yield a mor<> juicy 
and aaToury roast than smaller pieces, which can only be preserved 
underdone thronghont by being kept for a short time ia very hut fut, as 
if. tlie practice in cooking beefsteaks. Lean meats are apt to acquire 
a Itard, dry crust when i-oasted, unless fat is added and the stirface 
(ratjiiently bast«d. 

The loss of weight that meait suffers in roasting, chic£y thi-oiigh 
the evoponttion of the water, amounts on an average to from lO 
to 34 per cent. 

There are many other methods of cooking meat, in which 
undergoes essentially the same changes as in boiling iinil 
itiiig, the flavour of the different dishes and their relative 
digeatibility depending mainly on the various udjunctd. An 
iinjHirtiint part in this «>nnection is played by sauces, in the 
ouiiiposition of which, besides water and broth, fat and viinous 
iditoents— flour, milk, wine, and vinegar — are employed.' 

' It tloee not enter into the plan ot thin work to trait more fully, ami in 
T of a dielKlii! cookery book, of all those particular ways of dressinn 
nMKt witich are eilhet known or aiKumul to be Bpecially ■uil'.-d to wvnk 
<lif(«tioi». and thcreforo to supply partionlar wonta. Uiotigh tlie need for suoh 
larfrndinns is ofton IcH ia praclke. I will here meTcly nenliun that in Llie 
(iuttcral IIoBpiial at Unaiuh a preparation ut veal is often ordered along witli 
rmM nwiat, although veal, formerly recognised as a very digentiblu form of 
laah, baa ot late bi>en considered interior to beef and ninlton. The tnudc uf 
(■rfniatioD awl the ingrolionls employed therein will soon i-nalilc one Xti fonn 
i 'yiAirrn'-u\ an to the QlrcntnatanoeH under which veal thus pieporcd is more 
Aj'|T>l<i;iiii: ttian mast meat. 

til.' truJ Is ulicd, and then Bteamiyl for uboul an hour in a ttcw-pan 
viUi f«l and green vcgctabliai; th« must is tb«n token out, and the sauoc 
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yish is cooked in tlie same manner and for ihe like ends m 
meat, but there is no doubt that it is more easily borne and 
(iigested when boiled than when fried or stewed. Certainly 
fish fried in fat should only be offered to persons with perfectly 
normal digestions. The taste of fish is agreeable only when it 
is thoroughly boiled, but a much shorter time is required for 
this than is the cawe with meat. 

In the discussion of this subject we cannot omit to mention 
some of the processes most frequently employed for thts i>re- 
servation of meat, since sevenil of these involve certain 
ehnnges in its constitution, which ore not without inSuesce on 
ils digestibility and nutritive value. 

One of the oldest methods of preserving meat is that of 
siilling, a small quantity of saltpetre being usually added to 
tile common salt, with a view to retaining the red colour of the 
ilesh. 

In the process of salting a port of the aalts and extractives and 
u L-ertain |)roportion — according to Voit a considerahle propoi-tion — of 
tJie nlbumiuates are withdrawn from the flesh and jtiiss out int^ tlie 
liiine. But moro iuiportance jittaejies to the fact that pickled oieats 
aiv strongly impregnated with the salt, and, besides the hardening of 
the muscular fibres thf iwhy, much of Hie natural flavour is loat. The 
coaditions under which the loog-contiuued use of pickled meats leads 
to the development of scurvy cannot be further discussed iu thia 

is prepared by bailing the broth in the pan with flour and a little viuegar' 
lliL' meat, cat iuto hqiuU piecev, is next rotumed ti> Uie stew-pan, and the 
whole stewed together for a short time, with the aiMition of some cream, 
(jniuDs, and lemons. From the account of Dr. tivuk tbcre are osed in 
tlie Munich Hospital tor the preparation of 260 raliooH ot the sauce 3,200 
grauuncB of fat, 4.20O grammes of dour, and GOO grammes of sonr cream. 

AnutheT dish, which oa the acoro of Une divisioa bas an advaiibige over 
otheis, ifl known by the name o£ iao/iie, and ia much enjoyed by tie patients. 
Freshly boiled or ateamed veal is minced 6ne and slewed with fat and 
Eemoliaaj then the sauce of veal broth, with wine and apices, but no vin^ar, 
in wlded, and the whole boiled for some time lunger. Acconliag- to Kenk 600 
grommee of boiled veal, 60 grammes of fat, GO gramiuca of dour or white 
bruud crumbs, and 1.200 grammes of veal broth are used for making 9 ratioaa 

1 may in this place allude to still another preparation of veal which is 
much used in Munich and its ncighbonrhood, and seemii well auitod tor 
invalids. It ia the so-called veal Kausage. for which raw veal and whilo bread 
(irumba lire bealen ti^clher in a mortar uutil the mass acquires the uonsiiitence 
of dou(;li. The sausagub thuii prepared are usually eaten lolled. 
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Freqaently meat is snited only with a view to subse- 
<)Uent smokiDg, in which process it is impregnated with 
creasote and other constituents of the smoke, that bring about a 
coagulation of the albumen. At the sume time the proportion 
of water in the meat is greatly reduced by the smoking. 

The flesh of the hog seems to be better adapted for Bmobisg thnn 
th&t of other uniinals, and long esperieiice compels us to recognise 
smoked ham as one of the wholesomest forms of meut. Whether 
boiled or eaten niw, it seems as a rule to be more easily digct^ted 
by weak orguns than almost any other. It appears to me not iui- 
[irobuble that the fiesh becomes more digestible in the pi-occss 
of smoking; at least I have always found that eveu smoked bi'eust 
of goose, notwithstanding its deep in6Itration with fat, wae fairly 
well digested, certainly far more so than roast goose. With some 
other kinds of llesb, and notably iu tho cnae of beef, the hardening 
and drying of the muscular fibres deti'acta much from the advaDtjigeB 
of tbc smoking. The amount of water and the proftortion of uutri- 
ti»« matters in smokeil liam vaiy between pretty wide limits. On 
ao average 100 grammes of bam give 30 of albuminates and 32 of 
Ckt; the salt ranges between T and 10 per cent. 

OtJier methods of preserving meat, towards the perfecting of 
vhich such efforts are being made at present, have for their aim 
ooly the preservation and transportability, and uo bearing on 
tiieir dietetic applications. 

The flesh of tish is in like manner preserved by salting or 
■raoking as well as by steeping in vinegar or in fine oil. Many 
of tbvse lish conserves are highly esteemed as delicacies ; but 
such prejKimtions are in general quite unfit for the sick, and 
mu^t never be employed unless for some very decided 
purpose. 

It lilts already been stated that the so-ciUled offal, as blood, 
the viscera, Ac., are no proi)er food for invalids ; some of them, 
bowvver, are of value so far as they serve for the preparation of 
gctatiouu8 articles of food. 

WeU'prapared jelli««, not containing too much ncid or pungent 
, arv very useful foods for invalids, and may be admiuisterud 

|b advaatage in febrile states. Unfortunately many persons have n 

g avenion towaiils these dishes, which are regarded by others ua 

Wiul givtfi n good i-eoeipt for u jelly which I know 
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to be very much xisal in duieanM of Lhe sloiniu:li, uiiil uutAu {tviu 
ctJveti' feet, ox fvel, and an old bou, white tbe additioii of a lioiall lish 
retiden it even uore palatable.' 



Os TDE Cooking of V'EciETABLE Foods. 

The majority of vegetable fotxia are in their natural state 
cuiile inedible by mitn, and as with others which present do in- 
mi|)ei'uble obetacleB to the action of the gastric juice more or 
lesa complex processes are required to bring out of the raw 
materials palatable articles of food. For attaining this end 
mechanical Bubdivision and the action of high teinperatmres, by 
which the nutritive matters are set free through tlie bursting 
of the cell-membranes in which they are encIoBed, are mostly 
ui*ed ; the changes t«o which starch undergoes in dough are 
iniiwrtant. 

One of tbe moat important productp of this class is without 
doubt bread, the want of wiiich for any length of time is 
jmiufuUy felt by moat persons. 

In the process of baking certain chemioil changes are set iip in 
the dough by the action of the high temperatui'e ; the starch is (iiti'l jy 
(■onvei-ted into paste, and in the cnist there are developed, along with 
dentriii and Miigur, ceititin specific Hni>i<t litilistuncen. In adiiitJoii a 
fer'iuentaLion of the Uuugb is set up, acconipkoied by the evolution of 
curboiilc acid, the hubbies of wldch are held fast by tbe tough maas 
of the dough and give to the ultimate product of the baking a apungy, 
porous consistence. 

As a ferment one uses either yeast, which decomposes the sugar 
present into alcohol and carbonic acid, or dough already in pi-oceaa of 
fermentation, the so-called leaven, which not only Kplila up the sugar 
into alcohol and carbonic acid, but alH> induces further fermentative 
changes, the products of which are acetic, butyric, and lactic acids. 
To this circumstance is due the fact that bread so made is, as a rule, 
marked by a more or less sour taste. 

The raining of the dough may also be effected by the evolution of 
carbonic acid from the alkaline carbonates, as is the case wlicn oua 
uses the Liebig-Horsford'a baking powder, a mixture of acid phos- 
phate of calcium with eodium carbonate and potassium chloridu. 

I Wid, DioM-Ueliei k,<ckbiirli, 4th edii. [.. K 




[Tl»c baking powders conimonly sold, as Boiwick's, nre compelled of 
tnrtaric acid and carbonate of soda, and are lees wholesome than 
Liebjg's.] Occasionally the ' raising ' is effected by the one of bodips 
which are e:isilf volatilised by heat, and thns inflate the dough, iw 
eiuQiomum carbonate [in Neville's so-called Welsh bread], or which 
hinder the escape of vapour, as, for example, the intimate niixtme 
of ihe meal with fat. 

Recently a proceis haa been adopted for raising the dough in 
which the water used for mixing with the flour has been previonaly 
chnrged with carbonic acid under pressure. During the mixing, 
which is effected by an arrangement of tubes, tlie carbonic acid 
previously hold in solution by the pressure esi-apes. [This method, 
firat projKKied by Dr. Dauglish, is now carried out by tlie A, B C, 
or Aerated Bieod Conj|Kiny.] 

Bread presents great variation both in respect of it.i pliysiciil 
consistence and chemical composition, depending partly on the mode 
of preparation and partly on the characters of the menl eniploycd. 
Id nutny co\mtries there exist peculiar methods of bi-ead -making, so 
that the character of the bread may often be reckoned among the 
luotl characteristics of a district. 

la respect of digestibility and nutritive value the various kinds 
of whit« bread, which are made of the finest tlour with water or milk, 
b&re a deaded advantage over the black breads ; the latt«r vary 
much according aa they are made from the finer or from coorKe 
lulhenve rye meal. Such adhesive breads are indeed somewhat 
richer in nitmgenous mutters than the finer kinds, but they are 
■niy imperfectly utilised by the human oi^^ans of dige.4tion, since the 
irritation tbey cause to the mucous membi'ane of the alimentary 
aanai leads to a mpid prc^;iess and early evacuation of its cnntenta. 
Thia property is especially possessed by the so-called pumpernickel, 
wbkh is, as a nilo, made of entire, coarsely crushed graiu with 
the bel|> of sour dough. These kinds of bread may in many 
BBMB be usefully employed to overcome habitual sluggislmess of tlio 
bow«b. 

Tbemcsn composition of the more usual kinds of bread, as well as 
of a few fancy articles which under certiiin circumatnncc^ may lake 
tb* jitaee of bread, is ehowu ia the following Ggm-ee : — 
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According to Renk a Munich roll generally weighs &boiit 50 
gmmmeti, and tsont'iuns 4*8 grammes of albuQien, 0'5 gramme of &t, 
and 30 gmmmea of carbohydi-ates. 

ItL consequence of the more intense heat the changes in the con- 
xtituents of the Hour are carried further in the crust thi 
crumb, whence it follows among other differenceB that there ia alwavs 
gomewhnt less nitrogenous matter in the crust than iu the cninih. 
After long keeiiing bread looks as if over-baked — i,e, it becomes 
hard, owing, in Bibra's opinion, to the water entering into chemical 
combination with the solid constituents; for when stale bread, if it 
haa not been kept too long, is warmed to about 70° or 80° C, it 
again appeara frosh and new, which would be impossible had U* 
hardening been really duo to evaporation of the contained water. 

For special dietetic purposes, particularly the treatment of dia- 
betes, Bouchardat snggeated the use of a bread made from gluten, 
several kinds of which are now to be had. But, to say nothing of the 
fiict that gluten bread always contains a certain amount of starch, it« 
extremely unpleasant taste will always be an insuperable objection in 
tlie way of its continued employment as a substitute for the ordinary 
palatable kuid. On these ground^j the almond brei\d recommended 
by Pavy and Scfgen, which ia mode from almonds (after exh.iuatioa 
with boiling water) and eggs, seems to us far more likely to prove a 
true substitute, and even cakes or biscuits prepared from the meal of 
legumens would be preferable to gluten bread.' 

It has been already mentioned that the meala prepared ^m 
cereals and legiiuiinous plants are frnjuently used in combina- 
tion with eggs and as adjuncts to soups, and that the foods thus 
prejMired present the advantage of being already in a state of 

I Cf. Bcnator 
wd Therapii'. vi 
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fine Mibdiv'iaion. Quite recently K. Penzoldt has endeavourt-d lo 
obtain front vegetable sources peptonised soluble albumin lit t- a, 
capable of direct absorption without being previously reduced to 
the soluble state by the action of the digestive organs. 

Acconling to the diroctionH of Penzoldt for prepnring & |wptonised 
aniiition of vegetable albumen, one tnbea 250 grammiis of the fin<«t 
p««bl© jjefl menl, 0-5 gramme of pepsin, and 1 gnimme of salicylic 
*cid- The last checks the fermentative changes which the use of 
hydrochloric acid might set up. 

This digestive mixture is allowed to stand in a warm place at ntem- 
perutitre not exceeilinK 38° C. (100° F.) for about twenty-four hount, 
and then strained througli fine linen, which does not jiermit the pas-snge 
of the Etiufh. TlioB piepiired it has a taste resembling pea soiij) ; 
before serving it is gently wanned in a water bath, with the addi' 
(ion of a little salt and Rpice or of some meat extract.' 

Of far leas importance than bread are the other bake meats 
known as cakes, tarts, pasties, &c. In their preparation the 
constituents of the flour undergo similar changes to those 
which occur in bnldng bread ; the raising of the dough is 
effected either by means of yeast or of fitt, alcohol, carbonate of 
ammonia [baking powders], or beaten egg albumen. In other 
respects these bake meats are of the most various qualities and 
composition ; in their manufacture flour, milk, fat, sugar, eggs, 
lii]it«, &c., are employed, so that no general rules can be laid 
down as to the wholesomeness. 

Jn contradistinction from the above-named bake meats one 
is accustomed to distinguish as farinaceous foods in a more 
limtt«id sense certain preparations in the composilion of which 
meal of some kind is the essential ingredient, cooked with 
water atone, or with milk, fat, eggs, sugar, &c. In general 
tlicK preparations have a less solid consistence than the baki; 
meats proper, and are on that ground among others to be 
preferred for weak digestions. 

Among the sirapleat of these are tiie gmels and similar prepnm- 

■ ' rtlaiiiciipvptotieiwcisolAsunR unil dorcn VccweDduDg mr Knmkcncniiih- 
tbh^,' Prul. mtd. WorkenKkTift, 3rd year. 

A* cen iinifntji ri>niul<lt rccommcnik tbn npioe rxlrt^t* |nv[nrc(I bj L 
Saumoiin, -l DmwiIit. rUncu. ^lul wpicinllj' liU «o-fnllc<l ■ E^ciJtcbgrwfinmiU. 
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Theso pro- [ 
a tmnaitioii ' 



tinns of meal, g^roata, ric*, or innwironi boilod in milk, 

vide in muny casex a very useful mitriment, eB]ieciiil]j as a. tmnaitioii 

a fluid to more solid foods, and the obj(M<tions rightly urged against 
the tise uf gniel &8 food for infante do not hold good for aftar-tife,' 

Another dofHTiption of farinaceous food, which botli in respect of 
its form and composition is as n rule ne easily digested, is known in 
Germany by the name of ' Auflauf.' The moat usual ingredients are 
niciU, milk, eggs, and sugar- but rice or groata are often substttuteil 
for meal.' 

Many puddings too are easily digested and utilised, but there are 
eipts in eookery books for imddings which are not only quite anfit 
for invaliila but would tix the powers of a healthy stomach. The 
BHme may !« said of dumplings, which may tie so prepared that they 
mny be given t« the feeblest convalescent without ill results, whereas 
others of the same name would demand the most energetic diges- 

ilosi other kinds of farirniceous foods call for a more or lesA 
uormal condition and activity of the digestive organs, and can there- 
fore lje indulged in safely only when the actual form of the food 
admin i stored is of subordinate importance. 

Tlie greater number of green vegetables must also be 
Biihmitted to a more or less euergetic process of cooking. 

' F. llenk, in his enquiry into the dietary ot tbe Mnnich Hospital. lonnil 
t.luit for S raUons of thiakmillc there were osied IBUgjammes of meal, 3*fi littea 
of milh.MidSgmnmosot eufn^r; each ration therefore containeii IS'igrammi-s 
of aUiiiinen. 13'i grammes of fat. and HOT grammes of carbohydiatca. Tlic 
proporlloos for other piaparatious of tbe wine class were : — 





AlMdna 


m 
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• Aotxinllng Ui Kenk fl rations of Attt^t/ at the Munich Hoppilal are 
laitle with Tl> grwmnM it gmau, tfl g:nunnHts of tufiat, HVO grammes of milk. 
mhI S otic*. Kach ralUn, thanfora, contaiiu ill gnwuiies ot albumen, 
81 KnunioM of fu, and £3 imuaDMC o( oaibohj-dratM. 

■ In tho Uunirh Hospital itumpUDga m ■mj gtBomUj' proHded with tha 
MOM Mrr«it wl1hprrv>wt>d(nvn-M<UM)nal.ihM>U^fta-.at>ii.MaoHinKto 
Honk. 300 fn^nnx" ot nil>b(sl mruMllna, S •ggs, TO gnuniiM« ot fat. and SfiO 
KnuuniMot niitk luv us*<l fur niakinit IB<)atn|Jlnm; ooenlkm. tbeRforcooD- 
■litiiiKot iw»% suv'li iluiii|Jinc9t nwialn* *■) fnm,mt* of alUuBOt. S^grmaanei 
ul t»l, will C-3 );rMnnn^ »t nirii<ai,\il»t«B. 
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Indeed in their case as much or even more than in that of 
other vegetable foods does it depend on the mode of cooking 
whether any ^jarticular article may be considered wholesome or 

QOt. 



Since vegetables constitute an important adjanot to animal foods, 
wrving among other iisea to vary the impressions of taate, their selec- 
tion and preparation deserve no small attention. They should be 
young and tender, and boiled long enough to acquire the necessaiy 
d^ree of softness. It is aUo generally desirable that they shouhl be 
more or less finely divided. 

As a mle gravy and fiit, frequently too some meal, are added as a 
dressing to cooked vegetables. Some of them give off to the water in 
which they are boiled ill-Biuelliug and pungent matters, rendering it 
necessaiy that the first water should be poured away. 

As tasty adjuncts to animal dishes the legitmiuotts vegetables are 
less useful than ihc roots or leaves. As I'egards digeatibilitj, cauli- 
dower, asparagus, and scorzoncra stand first ; to a certain extent 
mrrota [1] and kohl ralii, peas and spinacli may be deemed easy of 
digestion ; of the vaiious ways of dressing potatoes only the so-called 
purie can be recommended. With the exception of cauliflower the 
ckbbage tiibe demand a good digestion. By many white cabbage is 
considered fit for feeble stomachs only in the preserved or fermented 
state, the so-called ' sauerkraut,' but other beneficial actions are 
MKiibed to it, and it is especially celebrated as an antiscorbutic. 

Salads, much esteemed as adjuncts to joints, fulfil the same enda 
as warm v^etables. In their preparation numerous vegetables are 
used, some boiled, others fresh, with oil and vinegar mixed as inti- 
mt^y as possible and Miitable condiments. Besides the salad planUc 
pK^rly so called cucuinbet^ nkdishee, green beans, asparagus:, the 
young sprouts of hops, potatoes, beetroot, ic, are used in salads. 
There are, too, compound salads, into the composition of which not 
only vegetables but cold meat, herrings, snnlines, Jic., enter. The 
qnantity both of oil aad vinegar, as well as the fiict that a great part 
of the %-egetaliles are in the raw state, clearly point out all s\ich dishes 
u inappropriate for invalids. 

Several fruits, as melons, pine apples, &c., as well as our own 
girden fruits, are as a mle eaten raw, [tartly at least because 
their delicate aromas and flavours would be dissijiated in the 
of cooking. Kriiits are also better calculated in thi- 
r oondttton t« exert on the alimentary canal certain actions 
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that are occasionally desired, but for the sick table in the 
narrower sense cooked or preserved fruits alone are as a rule 
really suitable. 

Apples and pears, peeled and cooked, the so called compotes, make 
very wholesome dishes, pleasant and refreshing. Chenies and quinces 
may be employed in the same way. The same is true of jams and 
jellies, as those of raspberries, cun*ants, and cranberries. On the 
other hand, in using these and like berries in the condition of pre- 
serves, great care is requisite to avoid the hard skins and seeds. The 
expressed juices of fniits also serve as relishes in many ways, and 
some of them exert decided medicinal actions at the same time. 
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The digcBtive process as begun in the oral cavity consists in 
a mechanical subdivision of the eolid parts of the food, and 
their thorough permeation by the fluids of the inout)i. The 
mixed saliva of man possesses too in a high degree the power of 
converting the insoluble starches into soluble carbohydrates, 
the salivary ferment splitting them into two distinct bodies, 
dextrine and ptyalose (salivary starch sugar).' 

One may well doubt if the diastatic action of the saliva in 
the moutb itself can be brought to bear on the food to any 
considerable extent, during the short time it is retained there. 
It must, however, be remembered that the action of the 
human saliva is very energetic, indeed almost instantaneous; 
besides which one must admit that it may be continued 
within the morsels of food after they have been swallowed 
until the gradually increasing acidity of the ingesta intemipt« 
it,.» 

The processes within the oral cavity by which the food is 
preiiared for the further actions of the digestive organs may be 
influenced in several ways by [tathological conditions interfering 
with the ingestion or the due comminution of the food ; the 
fluids of the mouth may also present various deviations from the 
normal both in ctuantity and quality. Furthermore anomalies 
in the sensation of taste are of frequent occurrence, in conse- 
quence of which the desire for food and the reflex excitation 
inducing the secretion of saliva may be diminished. 

One of the most frequent changes in the fluids of the mouth, 
met with in the course of very different morbid conditions, but 
most often in febrile states, is an acid reaction in place of the 
normal alkaline character of the saliva. In some rare cases the 
glands themselves yield an acid secretion, but hi more fre- 
quently this rraclion takes place in the mouth, in consequence 
of fermentative and other changes set up by low organisms de- 
veloped in the mouth.* 

« MoHultu. JfHm. W. ««r«^ it Ckim^ Jnl sM. XKvii. ; firm. r^ttmOJoH 
ISflO. p. COS; O. Nmw. JW .V*fmw J«jJ,.«., Hallr, 1P66. anfl JrnJ.jW 
rifiM^ Xh. IV *:* ; B. Brilek*. • SlwlUn ttbot die KoWchjilr»to uawV 
WfwM y JWvJW d. HW« Ah*d., MOK RL ^ IM. vol- Isv. IVTt. 

• Pwchulin, ■ Ktalf* VmmoIm mU rwrwaHii u ^w-' -i"^- / ■^»*- "• 
nft., |«n lii. p. 90«, 1ST). 

• ModfT. • t'DWiMohatWHi flbw 4. BMctaSwtmt d lto)lid««o«*» 



DIQSSTION AND UTILISATION OF NUTRIMENT. IQl 

Not less often in febrile states with elevation of tbe general 
I temperature of the body, and in the presence of local inflamma- 
I tions of the oral cavity, do we find a diminution of the salivary 
«ecretion, and with it a lessened production of mueus. The 
consequences of an abnormal dryness of the mouth in respect 
of tbe reception of food^ the sensation of taste, the feeling of 
Ihirst, i&c., are too well known. 

In other cases the secretion of mucus is not diminished, and 

I may even be increased, but it acquires an abnormal viscidity 

I And is unusually rich in cellular elements, so much so that it is 

no longer fitted for moistening the caWty of the mouth or the 

' £>od. Besides, this condition of the oral tluids is most favourable 

L to those decomjtositions which lead to an acid reaction of the 

liva, fcetor of the breath, &c. 

An increase of the salivary secretion may follow irritations 

^iSDd inflammations of the mouth of the most various kinds, and 

lay also be induced by direct excitation of tbe centres control- 

i Kng the nerves of the secretory glands. A moderate increase 

'■of this secretion cannot have any very marked influence on the 

processes of digestion, but, on the other hand, very high degrees 

of salivation can hardly be without injurious consequences. 

But that the emaciation which is sometimes seen to accompany 

«3ttreme salivation is solely or mainly the result of the excessive 

fecretion and the consequences arising therefrom is, to say the 

Itiaat, doubtful.* 

In the several [latbological changes of the oral fluids their 

utatic action may suffer either by there being no true ferment 

nbinned or by its being too highly diluted. This is the case in 

rive salivation, when the secretion diflfera little from water. 

Illn such extreme dilution of the saliva it follows that its action 

a the starchy foods is very soon overpowered by the acidity of 

the gastric juice. The fermentation of the saliva may also be 

weakened by the presence of free acid in the mouth, though 

this circumstance alone can scarcely be of material importance. 



■JLW^' Strl. Ui». Wocketi*ehr., Ko*. 16, 17. 1S60; Grawitt. ' Beitnlge lur ■;»- 
ten Botanik Act pSanil. Pvnsiten u.s.w.,' Virrh. Arch., vol. Ixx. p. 548 ; also. 
*8ttQang de* Soorpilus Id d, Mykol. d, Eiitmiiiilzc.' ibid. vol. Iixii. j>. 117; 

« alao nSeUoann, I.e. 

• Bunbei^r, alxo Cohiilieini, I.e. 



In very high degrecK of salivation digeeUon may be deranged in 
still another way, the large volum™ of alkaline saliva enteriog the 
alomacli diluting and neutralising the gastric juices. The stomach 
too is unduly distended with the great ijuniitity of saliva and of 
atmospheric air swallowed with it, and various discomforts, losa of 
appetit«, and vomiting are induced. 

Since the food undergoes no further chemical changes in its 
passage from the pharynx to the stoinach functional derange- 
ments of the act of deglutition can only affect the ingestion of 
food mechanically. This interference may, however, be carried 
so far that the requisite amount of food can no longer be 
taken by the natural ways, and recourse must be had to artifi- 
cial feeding. 

Further changes and alterations of a more radical character 
than those we have considered take place in the stomach, and 
foremost among those is the conversion of the albuminates from 
the insoluble into the soluble modification by the action of the 
gastric juice. 

The mucous membrane of the stomach possesses, according to 
Heidenhaiu, a threefold secretory apparatus — namely, the cylindrical 
snrface epithelium, the pyloric glands, and the glands of the macoos 
membrane of the fundus. 

The surface epithelium covers the free surface and lines the 
cryptB of the mucous membrane, and is especially the seat of the 
secretion of mucus, the protoplasm of the cells undergoing successive 
mucous metamorphoses. 

The pyloric glands ore ducts lined with a single layer of cylin- 
drical cells. These gland cells, however, exhibit, according to Heiden- 
hain and Ebstein, j«lations essentially different from those of the 
surface epithelium, especially in regard to micro-chemical reagents, 
whence we may reasonably infer a difference in function between the 
two forms of cells. The pyloric glands were formerly looked on as 
simple mucous glands, whereas, according to Heidenhain and his 
disciples, they furnisli a tough, slimy, alkaline secretion, which both in 
its behaviotu' with reagents and in its physiological action is snffi- 
ciently distinguished from the proper gastric muciis. 

The glands of the fimdus have the same duct^like character and 
exhibit two kinds of cells, one of which presents a great similarity to 
those of the pyloric ghuids and line the whole interior of the dncts, 
whence they are called hy Heidenhain IlnuptxeUen, The second 
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class of colls lies outside of the former, covering the inembranu pro- 
pria with an unbroken layor, and presents an oval or triungulnr, finely 
granular and highly alliuminoas appearance ; they are the peptic cells 
of the early wiitere, the basement cells {BeUgseUen) or supporting 
cells of Heidenhain. The fundus celln yield the gastric jaice proper, 
and indeed the i-esenrchee of Heideahain and his pupils render it more 
than probable that each class of cells in the gland fulfils a separate 
function in the jiroductiou of the gastric juite. 

The inodt important constituents of the gastric juice are the 
so-called pepsin and a free acid to which is due the intensely 
»our reaction of the secretion. Since the investigations of C. 
Schmidt there can be nodoubt that the acid of the gastric juice 
is hydrochloric, and that when lactic, butyric, or acetic acids 
are found in the stomach they are always to be viewed as pro- 
ducts of the decomposition of the carbohydrates of the ftHX^.' 
Formerly the so-called peptic glands were looked on as the 
exclusive seat of the formation alike of the pepsin and of the 
ucids of the gastric juice, until the labours of the physiologists 
of the Breslau Institute showed that the pyloric glands share 
in the secretion of pepsin, and that in the glands of the fundus 
the * central' cells (HauptsdUn) yield pepsin and the basement 
cells {BtlegzfUen) the acid of the gastric juice, 

Pepein, and probably also the acid of the gastric juice, is to be 
riewed as a product of certain chemical processes in the cells of these 
glands, which elahomle the materials brought to them by the blood, 
wiihout themselves undergoing destruction, as was formerly thought. 

The mnterials for the formation of pepsin are dearly albuniinouB 
substances received by and elaborated in the * central' cells {Hatipt' 
srilfii) Htid those of the pyloric glands, and discharged into the 
Htoinacb as a r«uly-made ferment during the functional activi^' of 
thai organ. According to the observations of Heideahain and his 
pupils the formation of pepsin takes place most actively during the 
|<«riMla of rest and the early stages of digestion. During the later 
stsges the consumption of pepsin exceeds its set^retion, and the albu- 
minons materials ai-e stored up in the cells. These processes, which 
may be reoc^fnined alike in the relative amount of pepsin amliiined 
in the uiucous membrane at any time and in the microscopical 

' Id p. J>t> ii »■*" poinlPii out Ihnt Ihf piL-tric niQcons iiicmbnint' yields. 
i»liv, two oiUcr tt'niiunls,n lac(if nci<l fenm'iit nnil tmu wbjcli ban 
J of spliltiug up coBvin, 
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charactere of the glanil oelb, do not proceed /win' jiiuxu in the cells of 
the fundns and pylorus, but are somewhat nioi« tiirdy in the Utter. 

The chlorides of the blood murt he looked on its the material for 
the formation of the hydi-ochloric acid, the ulkali set fiee being UBually 
excreted in the nrine.' But as to the mode in which thin breaking 
lip of a neutral salt is effected we can only conjectm-e, Formerly it 
was considered sufficient to nasume a. metabolic nction of the gland 
cells, and at present it is the opinion of many thnt laclic acid is first 
formed in the stomach, which, combining with the alkali of the chlo- 
rides, set* free the acid. Muly was the first to call in question the 
view that the primary acid was an organic onp,and that the secretion 
of free hydrochloric acid in the peptic glands was to be explained by 
an interchange among the salts of the blood serum. He brought 
forward evidence that the phosphates present in the blood were 
capable of forming hydrochloric acid from the sodium chloride ; and 
the passage of the acid into the gastric juice is due, in Maly's opinion, 
to its property of great diffusihility tlu-ough membranes.* 

The secretory action of the gastric mucous membrane is not 
continuous; it is especially evoked by stimulants of any kind. 
Accordingly the mucous membrane appears when at rest pale 
and bathed in mucus, but during digestion it assumes a bright 
red hue. To the question whether the normal stimulation of 
the gastric mucous membrane by the ingesta ia purely a me- 
chanical effect, or at the same time a chemical one, Heidenhain 
replies that the character of the ingeata exerts an influence 
both on the extension and the intension of the secretion of 
the highest importance. The secretion induced by merely 
mechanical irritation is scanty and confined to the spots 
thus directly irritated, whereas the reception of digestible food 
puts the entire mucous membrane into a state of sustained 
activity.' 

■ After a heavy meal, or after withdrawal of the gastric jnice by means 
of a. fistula or by washing out tho ntomacb, the tiriae may .icqnire an alkaline 
reaction. Compare Mal,v, Antial. d. CA«nie, clxxiii. 187*; Quincke, Corre- 
^tmdeiiihlatt f. Sokmeixtr. Aente, 1874, No. 1. 

' Maly. Bmneht der D. Ckem. Oe*., 1870, p. 164 ; Zeittchr./. phyt. Ckem., i. 
p. 174. 1877. 

• Heidenhain infers from this that only very small quantities of gastric 
JDioe can be obtained by mere mechanical irritation o! the gastrin mucons 
membrane thmogh flsttili. Accordingly it was observed (but in a <log with an 
isolated ciil denie of the tiindus only a scanty and transient Bccretioii foliowe^i 
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An active secretion of gastric juice is excited by dilute alcohol 
and by dilute solutions of common salt or of carbonate of soda, as well 
as by the vai'ious spices and condiments. On the other hand these 
BubstanoeSy in a concentrated form, cause the secretion ' of a neutral 
or alkaline alb\iminous fluid. 

Tlie fact that the secretion of the gastric juice follows only 
on particular forms of stimulation is most simply explained by 
assuming the existence of secretory nerves, put in action in a 
reflex manner, as in the case of the salivary glands. This sup- 
position is not negatived by the fact that section of the nerves 
entering the stomach from without, viz. the vagus and sympa- 
thetic, does not suspend the secretion of the gastric juice, since 
there are numerous ganglia in the mucous membrane of the 
stomach itself. Experience shows too that certain states of 
stimulation are communicated to the hypothetical secretory 
nerves of the gastric glands otherwise than through the sensory 
nerves of the mucous membrane of the stomach ; thus it has 
been observed through gastric fistulae that under certain con- 
ditions even the sight of food called forth a secretion of gastric 
juice. 

Since it has as yet been impossible to demonstrate the existence 
of these secretory nerves in the mucous membrane, Heidenhain has 
fiuggested the possibility of a direct mechanical irritation of the glands 
themselves, just as in plants the act of secretion may be excited by 
mechanical means without the intervention of nerves. 

By the action of the gastric juice the various albuminates 
are, perhaps after passing through intermediate stages, ulti- 
mately converted into peptones, which are peculiarly adapted 
for absorption, since they are very soluble in water and form 
easily diffusible solutions. The peptones are considered by 
many authorities as the normal termination of the digestion 
of albuminates in the stomach, and as resulting from the con- 
joint action of pepsin and the acid. The so-called neutralisation 
precipitate, or parapeptone, is certainly to be reckoned as an 
intermediate product ; it may be obtained by the action of acids 

the intixKlaction of indigestible elastic tissue, whereas an abundant and sus- 
tained secretion was called forth by a meal of digestible food. Sec PhytioL 
^dcr Ab$andcrun(f$rorganffe, p. 114. 
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only withoul the help of pepsin, and is identical with synloiiin 
or acid albumen.' 

For the peptonising of albumens it is not. merely neceaeaiy 
that pepsin and acid should be present in the gastric fluid, but 
these two active factors must be in certain proportion the one 
to the other ; especially must the proiwrtion of acid not exceed 
or fall below certain limits if the transformation is not to be 
seriously affected and iillimately altogether arrested. 

Since the several albuminntes require diflereat qaantities of acid 
for their B))eedy solution, it is impossible to determine with what 
dt^ree of aridity the strength of the gustric juice is grewteat under all 
circumstances. It has been ascertained that the eohition of fibria takes 
])lace with the greatest rapidity when the pixitiortion of ucid in tha 
gastric juice amounts to 08 to 1 per 1 ,(HHJ of milk, while the digestioa 
of boiled white of egg is most active with I -74 per 1,000. f. Schmidt 
fonnd in himian gastric juice only 0-2 jier l,fJ0O of acid ; but Hoppe 
Seyler does not believe that good liuinan gastric juice can be so dilute, 
and states tliat Szalx) found in the contents of the stomach of a man 
Buffering from dilatation of that organ as much as 3 parts per 1,000 of 
hydirwhloric ncid.' 

Pepsin, indeed, in combination with the most diverse adds, gives 
digestive fluids capable of dissolving albiunen. Ko acid, however, 
acts so energetically as the hydrochloric, next to which come nitric, 
lactic, and phosphoric acids. .As in the case of hydrochloric so also 
with each of the other acids there exist^t tv certain [lercentage at 
wliich the solkition of the albuminates proceeds most i-apidly, a larger 
proportion of these appearing to bo necessary than of hydrochloric, 

A small quantity of iiepsin is capable of converting a large 
amount of albumen without being itself in any way altered ; 
indeed the loss of pepsin during digestion seems to be mainly 
due to its passage from time to time into the small intestine 
along «ith the chyme. An energetic action of the gastric juice 
demands nevertheless the presence of a suitable quantity f>f 
pepsin, but the solution of albuminates is accelerated only 
within narrow limits by increasing the proportion of pepsin io 

' By loop'C'JDtinued aciion of tlio gnstric juioe aiill furihcr splitting up of 
thi? alboniinaie!' takvs place, with tUo proclitcilon of tvroiiLn. Irucin, and other 
as yet undefined i>odios (Hoppe Sejler, Die ViTiliiviiiiy, p. 2'2S). 

' Hoppa Seyler, ibid. p. £20. 
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tL(! digestive fluids, any farther addition of pepsin having ap- 
parently no power to increase the activity of digestion- 

For the proper performnnce of gastric digestion it is abso- 
lutely necessary that the ingesta should remain for some con- 
siderable time in the stomach, there to be intimately mixed 
with the gastric juice by the rhythmically recurring movements 
of that organ. The retention of the food in the stomach is 
effected by closiu-e of the pylorus, while peristaltic movements 
of the walls bring about a gradual mixing and penetration of 
the food mass with gastric juice. 

Our knowledge of the nature and extent of thp movements of 
the ^toma^.■h is .is yet reiy imiwriett. Prom several ol)sei' vat ions it 
would Boem that the pylorus in usually closed by the tonic controctioa 
of its circulitr luuscles in the maucer of a sphincter, and that only in 
onoMquence of ita occasiona] relaxation are the contents of the Htomach 
alJr to paiis into the bowel. In the earlier stnges of digestion the 
oprning of the pylorua seema to be only momentary, and not till late 
in thp procesB are any large volumes of chyme allowed to pass out, 
a rrsnlt connected by Briicte with the greater acidity of the contents 
of iJie stomnch. 

As a re«nlt of the peristaltic contractions BeHumont obserred a 
inovpui^nt by the foo<l from the csrdia to the cttl dv »iic (fundus), and 
Ib«nre along the greater curvature to the pyloiTJS, whence it was eon- 
ducted along the smaller curvature to the fundus. But a movement 
of this description and regularly lepeated lias not been constantly 
ol^erved in stomachs nrtilidaily exposed. 

From ezperiment« on the inHuence of the nerves entering the 
Mmum}) S. Slayer concludes that motor impulses can Iw conducted 
to tba sloninch by the vagiis and the sympathetic alike. At the 
■MM) time it b n'ell established that section of the brancbe*! of the 
«l|(a8 doM not iinvst these movements; on tJie coutmrj-, Golts ob- 
«r*e(l to the stomach of the frog incrensed contractions follow the 
I of this nerve, which would seem to indicate that inhibitive 
e conveyeil by way of the vagns to the ganglia in the 
wsUi at the stomach. 

Besides the albuminate-s proper gelatin and gelatiniferous 
tiMurv must be considered as objects of gastric digestion. 
GeUlin under the action of gastric juice loses the pro{>erty of 
•olidifyiug in the cold, a change which may be effected by 
h/drochloric acid alone, though the presence of i>epsin appears 
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to accelerate it. The products of the digeatioa of gelatin, 
BO called gelatin peptones, are quite different bodies from 
peptones jiroper, though like them soluble in water and diffueibls' 
through membranes,' 

the changen that starch undergoes in gastric 
digestion it was formerly generally held that, though the diiis- 
tatie action of the saliva might be prolonged for some time in 
the stomach until the acidity of the gastric juice arrested it, 
no further transformations were effected in starch during it« 
stay in the stomach. Lately, however, Briiclce has umiDtained 
that during gastric digestion large quantities of soluble starch 
and of erythrodextrin are formed. The formation of soluble' 
stiirch is mainly brought about by the acidity of the gastric 
juice, while the conversion of starch into erytiirodextrin is in 
great part effected by a process of lactic fermentation. Acccu'd- 
ng to Briicke there can be no doubt as to the constant presence 
n the stomach of the ferment by which the sugar of the food 
s converte{l into lactic acid, but with starch large quantities of 
erythrodextrin are formed at the same time ; indeed this change 
takes place of itself even when the acidity of the stomach is 
such as to check the further action of the saliva. Lactic fer- 
mentation, according to Briicke, is not a casual change of the 
contents of the stomach, but an important aid to the trans- 
formation of starch ; extreme degrees of acidity do not occur 
unless a great excess of sugar be present in the stomach,^ 

No further changes in the food having any influence on its 
absorption take place in the stomach, and the digestion of fat 
is exclusively intestinal. 

From numerous experiments it appears that the solution 
and peptonising of the various forms of albumen by means of 
acid pepsin and under conditions similar in every respect re- 
quires very various periods, and are performed with different 

' Comp. for the diffestion of Relatin Ira. Thum ; Molesehott'a Unteraiteh- 
z. NatuTUhrc, vol. t. p. 315 : Metzler, Beitr. ;. Lehre •■i-b iler Verda«««g 
det Zffinu, Diss.. Giessen, 1860; Meissocr, ZciUekr f. ration. Med. iii. K. 
vol.xiv. p. 311; Tatarinoff, ■ Zur Kenntniss i. Glntinverdaunng," Centralbl.f. d. 
med. Wtiu'ueh.y 1877. So, 16 ; Uffelmann, Devtieh. Areh, f. Wtt. Mtd., vol. 
XX. p. 6!tS. 

' E. BrUoke. ' Studien iibpT die Kohlehy] rate ■a.s.vi.: SiUi'-m'^'-r. d. ttin 
Jiorf., 1972, vol. liv. 
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'degrees of coirijjieteiiese. Aooording to Maljtlie different be- 
haviour of the albuminateH as regards the action of the gastric 
juit-e is to be esphuneil chiefly by the different action of the 

taeids alone on the dige^ta. 

We posset« many observntions on the behaviour of blood fibrin 
wards the gastric juipe ; in h fresh state it is extremely soluble, but 
what less bo, according to Frericha, when it has been previonsly 
boUed. 

If we accept the view that the soluble albuminates are capable 
of lieing absorbed without fui-ther prepai^ation, it is sui>evlliious to 
speak of their digeetiou. But the majority of obeerveramiiintaiD tiiat 
these albuminates must without exception be converted into peptones 
before they can be absorbed, and it is even possible that this process 
of transformation inny be longer in completion in the owe of the 
soluble than of the insoluble fonna. As a matter of fact Meissner found 
that coagulated albumen w;is more easily converted into peptone than 
w-aa the liquid form. Fick could not detect any decided difference,' 
and Wawrinski concluded that, on the whole, when the acidity of the 
gaatrio fluids was moderate more peptone was pi'oduced tVom boiled 
llion from liquid e^ albumen, but that when the acidity was more 
marked the opposite proportion obtained,'^ The notion of Prout, 
Beaumont, and others that soluble egg albumen is first coagulated in 
the stomach and then again dissolved has been refuted by Fi'erichs. 

The citsein of miik is quickly dissolved by the acid of the guatHc 
juice, but is at first repreci pi table by ueutndisation. After a more 
prolonged action of the digestive fluid it appeai-s as a sort of jelly, 
which still later ia again dissolved, leaving a pasty residue (Meisener's 
dytpeptone).' 

Vegetable nlbumen, according to Frerichs, behaves towaiwis the 
gastric juiL-e precisely like the animal kinds. 

Ve^cetable casein is, according to the reeearches of Cnoop Roop- 
mans, eiiEily soluble in dilute acids ; when boiled it is, on the contrary, 
soluble in gastric juice only, and for this a i-elatively higher degree of 
acidity ii* required than for the solution of egg albumen under the 
tDoat favourable circ tun stances. 

' A. Kick. * Hcitr, tiir t'eiwinverdnuunp nncb Verauch. von Drewke a. Gold- 
Main,' VtrkandUHj/tH d. pigt.-med, (Jrtellteh. in WHnbHrg, lS7t, Kew Serlaa 
raLU. 

■ R. H'awrintkf, ' tlebcr die I^liohkvit deH Keroiineneii uml fliissifren 
Khn>lM*siiu Usgcunftc' Ji«Arr«(rr. H&rr dU t'ltltrkriltf il. '/'*i(To*<™ie, vol_ 
ML |x ITS. 

e Mslj'i (l'4««ii* d. yfrdaiiHiij/iiofiti d.i.ic. 
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Qluteo, tiocordiog to Frerichs, ia rapidly dissolved iu artidcUl 
etietric juice, though when boiled a somewhat longer time is neeil«d. 
Raw gluten ie also dissolved by dilute acid withoui the »id of |)epiiiii, 
nlthoiigh, according to Cnoop Koopmans, it Ls not a true solution, but 
inci'el}' & high degree of swelling {Quellunt/) and softening. TheOigeS' 
lion ofglaten proceeds most rapidly in the presence of a smAll amount 
of add.' 

The results of Kxpcrimonts on artificial digestion with extract 
of rennet lead to the queation of the digestibility of the various 
ftrticlea of food, a satisfactory answer t« which would be of 
the higiiest value for practical purposes. But a closer con- 
sideration of this question shows that it is extremely difficult 
to place on a sound basis general conclusions as to the digesti- 
bility of the several articles of food. It has already been showB 
by Frerichs, and still more clearly by Lehmann, that the greater 
number of conclusions on this snbject will not bear the test of 
critical examination. This is especially the case with the earlier 
observations, iu which the digestibility of a food was judged of 
Iiy the subjective sensation of comfort or discomfort following 
its ingestion. But in so doing the observer confounded diges- 
tibility with toleration, i.e. with those conditions which the 
ingested food induces in the digestive organs and which then 
find expression through the sensory nerves. It cannot indeed be 
questioned that the digestibility of a food must also affect the 
ease with which it is borae. On the other band it needs no 
proof that the subjective sensations excited by the recejition of 
food depend in the first place on the condition of the digestive 
organs for the time being. No doubt all observations beming 
on the toleration of foods in various states of the system are 
for the physician of no less importance than considerations of 
its digestibility. One must not, however, fail to distinguish the 
two conceptions, and the ways and means whereby our know- 
ledge may be extended in each direction are qnite different in 
character. 

By the digestibility of a food one can obviously understand 
nothing more or less than the sura of the resistances that it 

■ Dr. Itliiw Cuoop Koopmans, Britmy imr SmHliiiii drr Vrrdaui 
riitriuartigrti tdrjKriirt Fitiiit:eHTeii-hi; Uoleschott's Cntm«chHiiffcn, vol. ii 
CaiMlJitt's JahrrtbericU, 1837. 
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offers to the action of the gastric juice. That thesp resistances 
are aoequal follows from the very diEferent behaviour of the 
several albuminates in the experiments on artificial digestion 
described above, and this will be the case in a still higher 
degree with the more complex articles of food. So long as one 
seeks to aiTange all the varions articles of food in a tised series 
in respect of their digestibility, so long will one be met by 
insuperable difficulties. Experiments on artificial digestion 
suffice indeed to show within what time a perfect solution and 
peptonisation of each albuminate is effected by the gastric 
juice. But in these experiments one cannot reproduce all the 
conditions existing in the living stomach ; especially is it im- 
practicable to experiment on the mixtures of the most diverse 
aliments which are actually taken ioto the stomach ; besides 
which the solution of albuminates by the gastric juice is but a 
small part of the collective act of digestion. 

But, further, even immediate observations on the living 
aoimial can only give approximate results as to the digestibility 
of foods, since we possess no exact measure applicable to the 
processes in question. One can at best only see what quantity 
of \'arions substances are brought into a condition fit for absorp- 
tion during their passage through the alimentary canal in the 
administration of particular foods. But in this way one proves 
not the digestibility but the utilisation of the food, which latter 
depends not only on the action of the gastric juice on the in- 
g«^la themselves, but also on many other factors, notably on 
the mode of the peristaltic movements. In most observations 
having for their object the digest ibility of the several ingesta 
iu the living stomach the [loints kept in view were the period 
wit bin which certain substances were reduced to a uniform pulp, 
nod how long this remained in the stomach. It is plain that 
by this means alone no satisfactory results could be obtained. 

IAboveall one must remember that the expulsion of the contents 
pf the stomach through the pylorus does not indicate any 
liSnitR stage of digestir>:i, and that iu this respect the chyme 
B the time of its passage into the duodenum may in conse- 
■KDOe present very different characters. 
■ Ail enquiriei^ into the digestibility of particular foods are 
Kt by the objection that the same substance under differing 
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(rir cum stances, among which the mode of cooking takes the first 
[ilace, offers very difierent degrees of resistance to the action of 
the gastric juice. Besides the activity of the digestive organs is 
subject to individual and temi»oraiy variations. It thus follows 
that generalisations from single observations can be made only 
with great qualitications, and that even carefully conducted ex~ 
jieriments should often lead to contradictory results is not to be 
wondered at.' 

Numerous experiments on the digestibility of Uie various articles 
of food were miide by Gosse and by Beaumont. The former possessed 
the power of vomiting at will, and thus of emptying out the contents 
of bis stomiich at any time. This power he turned to account in 
ascertaining within what time the diifei'ent foods wei-e reduced to a 
uniform pulp. Beaumont conducted a number of experiments on the 
well-known Canadian Alexis St, Martin, who in cont^equence of n 
gunshot injury long retained a gnstrii- fi.stula through which be could 
Me in what time the foods were reduced to chyme or pis^sed onwards 
into the duodenum. It has been already remarked tbat expeiiments 
And observations of this kind cannot settle definitively the question of 
the digestibility of the various articles of food, and the alwve-nameil 
obeervera began by the en-or of exjierimenting on too complpx mix- 
tures of food, though Beaumont himself admitted that such mixtures 
behave very differently during the process of digestion to the simpler 
uliments. Fi-om the general conclusions to which Beaumont came 
it appeared that animal and farinaceous foods were found more 
easily digested than veget«bles, which often left the stomach in an 
undigested state ; fatty substances from this point of view appeared 
highly indigestible. The digestibility of foods was to a gi-eat extent 
<lependent on their tenderness and ease of comminution ; thus, for 
example, game wa.s tlie most digestible of foods, Alcoholic drinks and 
condimenta, with the exception of salt and vinegar, were quite need- 
less for the process of digestion, often indeed injurious.* 

The i>eriod i-equired for digestion varied with the quantity and 
quality of the food and the condition of the stomach at the time. 
A moderate meiil of bi'ead and meat was disposed of in three or 

> Uluuillot, tram liU ubsorvntious on dogs with ^ptstrio li!it^l^^, auae to the 
randa*li)n thnt tbn digestibility of (oods depended solely on the si ale of the 
■tomaob al tlic time, luid Ihnl conseqaently all enquiries into the subject were 
lort Ubour, 

■ Ai'Mirdlan to the Mqwrlence of Oosse dinreslion was favoured by tlie ate 
at MJt, muBiard, nud other condiments, as well a$ by wine, old cheese, uatl 
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l^bree imd a half howl's on an average ; lai^ quantities of food caused 
indigestion and othei- disturbances. ' 

To most of Dr, Benumont's dicta one must assent ; certainly no 
experimental proof is required to demoastrnte the material influence 
esert«d on their digestion by the mecJianical arrangement and state 
of aggregation of the ingesta. It is evident that tender muscular 
fibre must be more easily digested t!ian sinewy tissues and fascia, or 
that v^etable structures composed of young and tender cellulose are 
sooner reduced than such tm have been converted into woody fibre. 
Nor can one doubt that foods in a soluble or finely divided state 
are more digestible than others in large compact masses, since in the 
former cases the gastric juice has access to a larger surface. At the 
same time one can scarcely speak of the digestion of substances in a 
stat« of solution, since tliey are capable of absorption as such and 
need no previous preps.ration. Lastly, it is very probable that a 
copious admixture of fat and saturation of the ingesta therewith 
checks the action of the gnstric juice. 

Several observers since the time of Beaumont have materially 
advanced our knowledge of the digestion of single articles of food, 
but they have ns a rule conflned their attention to the mode of solu- 
tion of solid suhstauees in the giistric juice and to the conditions of 
absorjitiou. Thus we know that milk is coagulated in the stomach 
by the action of the peptic juice, the serum being speedily absorbed. 
The mrdled casein encloses the fat in itself, forming a tough adhesive 
coagulum : such at leiist is the case with cow's milk, the casein of 
human milk giving a much finer curd. As the casein is dissolved the 
&t globules gradually coalesce into larger fat drops. Frerichs, experi- 
menting on a dog with a gastric fistula, could detect the milk sugar 
in the stomach for the fii'st hour after feeding, but not later as a rule. 
It is also certain that some of the curd constantly passes into the 
duodenum undissolved. 

Flesh on entering the stomach swells out, and if taken in the raw 
rtote exchangee its red colour for a grey-brown ; it presently softens, 
and is dnally reduced to a gi'uel-Iike mass. Accoi'ding to Frerichs 
the several elements of muscular tissue are of unequal decrees of 
lolnbllity ; the connective tissue is first dissolved, setting free the 
individual fibres, next the sarcotemma, and lastly the substance 
tietweiai the transverse striie. In like manner it has been noticed 
that cooked meat is somewhat sooner dissolved than nkw, the gastric 
B penetrating with greater ease between the fasciculi and the 
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fibre« : further, the width of the fibres haa, according to Frericbs, 
■ome influeuce, the brond fibres of older snioi&ls requiring a longer 
time than those of young ones for their solution. The flesh of fish is 
considered luirder of solution as a rule, aioce when stirred up with 
fiuids when in a state of fine division it ewelk out into an almost 
homogeneous moBB, on which the gaiitric juice acts but slowlj. 

Egga when boiled hard present most iinfayourable mechanical 
conditions for the action of the gastric juioe. Thus Uffelmann ob- 
■erved in the case of a gaBtrotomised and feverish patient that hard- 
boiled whiteof ^K was scarcely digested at all, and large pieces were 
passed unchanged with the frecea,' 

Animal gelatin belongs, in the unanimous opinion of all observers, 
to those Rubstancea that are moat easily disaolved in the stomach and 
soonest disuppear from it. Gelatinous tissues behave in like manner 
if of loose structure and submitted to the gastric juice in the cooVed 
state ; the tough connective tissue rich in elastic fibre is, on the other 
hand, very insoluble. 

As t« the time which foods remain in the stomach, the observa- 
tions of Beaumont cannot be accepted as of ftl>solute value, for accord- 
ing to otbei-E the gastric digestion demands as a rule much more 
than three to five hours; certainly it is so with vegetable foods, and 
Frerichs as well as Bidder and Schmidt frequently found the remains 
of these in the stomachs of their dogs twenty-two ho\irs aft«r a meal. 
Schmidt Miilheim found in his experiments on dogs that even meat 
occasionally took a longer time than five to rii hours.' The character 
of the food, various nervous influences, Ac, may, it is clear, cause the 
duration of digestion to range between wide limits. 

Several chemical reagents, as strong acids, metallic salts, or 
concentrated alcohol and the action of high temperatures, may 
impair or completely destroy the activity of the gastric juice. 
Depression of temperature retards digestion, but a cold even 
of zero [i.e. fi-eezing point] does not permanently destroy the 
energy of this secretion.^ 

Bile in like manner arrests the action of the gastric juice, 
causing in the digestive fluids a precipitate by which the pepsin 
is mechanically thrown down, but recovers its power on the 
solution of the bile precipitate. The digestive process is also 

' UQelnianD. ' BeobHchtungea und Untersuchungen an einem gastroto- 
rairten liebemden Kranken,' Bniite/i. Arei./. Hin. Med., vol. xx, p. B59. 

' A, Schmidt Miilheim, ' Unteisuch. iiber A, Vcrdauung' iler Ein'eisskorper,'' 
Arek./. Anet v. Phy»., 1879, ■ Phys. Ablh.,' p. 39. 

* The cUef reoBOn wlij we are in the habit of taking most of our food 
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retarded hy an ac«umulation of materials, apparently in conse- 
quence of the abstraction of water by the pepsin checking the 
swelling and softening of the albuminates present. It is also 
necessary to the regular performance and course of the function 
that the fully elalxirated products of gastric digestion should be 
continually removed either by absorption or by being passed on 
into the duodenum. Indeed .Schmidt Miilheim observed that 
after the formation of a certain quantity of these products their 
removal kept pace with the process of digestion, and occaBionally 
large volumes were discharged at once into the intestine. The 
experiments of Tappeiner are opposed to the notion that the 
greater part of the products of gastric digestion are absorbed 
as fast as they are produced, showing as they do that the power 
possessed by the stomach of absorbing watery solutions is notably 
less than that exhibited by the bowel.' 

The most important functions of the stomach, the secretion 
of the requisite amount of active gastric juice, and the propulsion 
of the chyme into the duodenum, are liable to frequent disturb- 
B8. Thus Beaumont long since observed in the case of the 
adian with the gastric fistula that the natural secretion of 
mucous membrane of the 9tomat.-h was much diminished, or 
a entirely susiiended, when that organ was the seat of catarrh 
during general febrile states of the system. Under such 
iCircom stances food was found undigested after from 24 to 48 
hours, and its putrefactive changes set up further disorders of 
the digestion. 

Beaumont's views on the prejudicial efifects of hypenemia and 
Bifmi" of the mucous membrane of the stomach on the secretion 
of the gastric juice have been fully confirmed and extended by 
lat«r observers. It is beyond doubt that insufficient secretion is 
tbe eseential cause of most dyspejitic symptoms as they appear 
in the course of various disorders of the stomach. In all feb- 
rile conditions, too, the secretion of gastric juice is constantly 

wsnn ia doubtless simpljr bccaiue most dishes arc more palatable when bnt 
daoc anch diidws as are not iiuprovcd by waiming an, m m rule, euteu oolil. 
Mill tbe iBRipomlnrc oF the ingestA Is not vithoat en iiifluonce on their 
dl(aMib01t7 unA ta1«iat)on. Too high a temperature in the food is pujirivrl/ 
' ' ' I, bat we have ilaily abundant evidence that some (oodt arc beat lakvn 
n b(St cold. 
■ B. 1k{ipeiD«r, ' llcber B«MTpUoD im Hogeii,' ZeiUeir./. Biolo«u: vol, xri. 
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dimiiiisbed, and in the presence of very high temperatures as 
well as of severe adynamic states it may, according Xa the obBer- 
vations of Uffelmann, be entirely arrested. In such cases instead 
of an active gastric juice the stomach secretes a fluid rich in 
mucin, and as a rule neutral or even alkaline. 

It is also not impossible that the secretion of an active 
gastric juice In sufficient quantity may be checked by various 
disturbances in the region of the nervous system. 

A retarded and incomplete gastric digestion must also of 
necessity follow when either the pepsin or the free acid ia in 
inaufSeient quantity or when they are not present in the proper 
relative proportions. In this way the dilution of the gastric juice 
observed in animals as a consequence of bydrEemic plethora 
probably acta. Since, however, very small quantities of pepsin 
are capable of acting on large amounts of albuminates, if only a 
sufficient quantity of free acid be present, it follows that a defici- 
ency of the latter must be of far greater Importance than an abnor- 
mally small secretion of pepsin. Actually it would seem that a 
want of pepsin is of fer less frequent occurrence than a deficiency 
of acid, which has been demonstrated in numerous cases. Thus 
it was experimentally shown by Manassein that in animals which 
had been reduced by repeated bleedings to a condition of acute 
amemia, and in others rendered febrile by piitrid injections, a 
gastric juice was secreted which acted much lees perfectly on 
albumen than the normal secretion. But infusions of the mu- 
cous membrane of the stomachs of the same animals prepared 
with dilute hydrochloric acid showed a high degree of digestive 
power, whence he concluded that In such conditions it was from 
a deficiency of free acid that the digestion was imperfect, the 
pepsin being present in due amount.' Observations agree- 
ing with these have been made by other enquirers on the human 
subject in febrile states, whence it follows that a deficiency of 
acid in the gastric juice may be set down as one of the regular 
phenomena of fever.' At the same time Ufi'elmann ia of opinion 

' W. ManaaBeiii, ■ Chem. BeiuSge zur Fieberlohre,' Virchonf* Areh., vol, W. 
p. 113. 

■ R. V. d. Veldeo, ' Znr Lehre v, d. DyBpepttie bei Tjphaa,' Berl iHn. fVbeien- 
MArf/J, 1877, No. 42. (A patient with gBstreclasia was attucked bj typhus, 
and during the couree of the fever it was impossible to detect free ncid in the 
gastric jaice, although previously it had been in normal amount.) 
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that other fectors are concerned in the production of febrile 
dyspepsia. 

l^ube has also advocated on good grounds the view that 
a want of free acid is of frequent occurrence alike in acute 
and chronic gastric catarrh, and is of special influence in the 
production of disorders of digestion. Griitzner arrived experi- 
mentally at the like results, since he found that the mucous 
membrane of a dog that had been brought into a state of 
chronic inflammation by the continued administration of highly 
indigestible food yielded a secretion which did not always give 
an acid reaction, but was sometimes neutral and at others even 
alkaline, and always bo when it contained little pepsin. While 
too the secretion was continuous it was not materially increased 
by the access of food.' The neutral or alkaline reaction of the 
gastric juice in such cases is owing to the facta that, in 
consequence of the inflammation, an alkaline transudation is 
poured out from the surface of the mucous membrane, and that 
the secretion of mucus is abnormally increased. Thus not only 
is the free acid of the gastric juice partly neutralised, but its 
action on the ingesta is mechanically im]>eded. 

The consequences of a deficiency of acid are obvious. 
The albuminates are not dissolved, or are at least imperfectly 
acted on, and further putrefaction and fermentation of the 
ingesta are set np, which under normal conditions are checked 
only by the strongly acid character of the contents of the 
stomach. Lastly, as a result of this want of acid the stomach 
ceases to empty its contents duly and at the right time Into 
the duodenum, since the increasing acidity of these during the 
progress of digestion is probably, as we have said already, the 
stimulus whereby active peristaltic movements of the stomach 
ure rxcited. 

Lnctic fermentation ib indeed, aa we have already explained, to 
be looked on aa a uarmal piMcess of digestion ; but it is probable that 
in pathological states it ia carried much further than itutler normal 
eunditinns, eepeciolly when the food is retained an undue time In the 
Rtomack. But if the decomjiOKition of the ingesta, which is normnlly 
conuUvacted by the increasing acidity and the propulsion uf the 

' r. Orntinet. Xmr UntertUfhHagcn iibcr d.o IlililHitg u. AutteiriiluHti tlif 
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chyme into tUe Juwlenuai, suffera no intemiption, the Lictic acid 
ia ftirtlier traneformed into butyric, with evolution of carbonic acid and 
liydroffea, predsely as happens out of the body through the action of 
putrefying albumen on sugar. Besides the Ifictic, orrather the butyric, 
fermentation the yeast fungus which is ofwn present in the contents 
of the stomach may convert the carbohydrates into tilcohol and car- 
bonic acid, the greater part of the alcohol being oxidised into acetic 
acid. Insome cases, agiLin, mnrsh gas has been found in the stomach; 
Ewald noticed one in which the gaaes erucled fi-om time to time by 
the patient burnt with a feebly luminous flame and contained a 
large proportion of mai'sh gas. The relation between the several 
^oses and the food could not be demonstrated.' 

These fermentive processes lead on the one hand to an abnormal 
evolution and accumulation of gases in the stomach, and on the other 
to the formation of various organic acids. 

It might be imagined that these acids would compensate in some 
degree for an original deficiency of hydrochloric ncid, and, provided 
that the acidity did not roach too high a point, counteract the derange- 
mentaof the digestion. But it miiat not be forgotten that the fer- 
mentive pi-ocesses generate organic acids which ai-e not of equal value 
with hydrochloric, and only act when in a comparatively concentrated 
form, One must, therefore, agree with Leube and others who hold 
that in many cases the qtmntity of the normal acid necessary to active 
gastric digestion may be absent, although highly acid eructations and 
other Nymptoms show an abnormal formation of other acids in the 
atomiich of the patient in question. 

A great part in the production of derangements of digestion 
must be attributed to all those circumstances which hinder the 

' While nnder norm.il conditions the gaeea of the stomach consist in largo 
part of atmospheric air, nonlysesof two samples of those enicted by Ihe patient 
who was suffering from carcinonia of Ihe stomach, and taken at an interval ot 
half an hour apart, gave the following oomposition : — 
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Carbonio acid (CO,) 
Hydrogen (U). 
Marsh gas (CH,) . 
Olctiant gas (C,H,) . 
Oxygen (O) . 
Nitrogen (K) . 
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Planer fonnd in a dog, five hours after a meal, 25 voin. per cent, of corbonia 
add, 68'68 vols, per cent, of nitrogen, and G13 vols, per cent, of oxygen. 

A. EwaJd, ' tieber Magengahrung und liildung von Magengasen mit gelb 
brennender Flomme,' Arch./. Aniit, tiri4 Pky:, 1B7*, p. 317. 
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regular passage of the chyme into the duodenum. This is 
always tlie case when the muscular [wwer of the stomach is 
unequal to the due exjiulsion of its contents, so that staguation 
of the ingesta, and ultimately dilatation of the stomach, follow 
as consequences. The most, effective impediment to the regular 
evacuation of the stomach is of course jireseuted by those 
stenoses of the pylorus which can be compensated for only by 
a corresponding hyjiertrophy of the gastric muscles; in the 
majority of cases such adequate and lasting compensation is not 
attained, and consequently the dilatation of the stomach con- 
stantly assumes greater proportions. 

But even when the ai>erture of the pylorus is in a natural 
8tat« the muscular jiower of the stomach may be insufficient 
for the expulsion of its contents, as when the organ is habitu- 
ally over-filled or the energy of the peristaltic movements is in 
any way weakened. This will occur as a consequence of morbid 
growths or tumours in its walls, and without doubt nutritive 
derangements of the muscles may bring about a condition of 
weakness and feeble irritability. Inflammatory processes of all 
kinds invohing any one or more of the coats of the stomach are 
of the highest importance in this respect, since they induce a 
more or less paretic condition of the muscular fibres. In this 
way no donbt even acute catarrh of the stomach acts, and the 
same occurs in graver inflammations in a still higher degree. 
If in such cates the disproportion between the expulsive power 
of the stomach and the demands put upon it is maintained 
for a long time, permanent distension and dilatation of the 
stomach moat follow.' 

An insufficient evacuation of the contents of the stomach 
most act prejudicially both on digestion itself and on the 
subsequent utilisation of the nutriment in the intestine. To 
thU we most add that each several recejjtion of food retarding 
the compensation of the derangements and giving a further 
fmpalse to the anatomical changes is jtoeitively injurious. It is 
ft most important circumstance to be borne in mind in all 
dyspeptic conditions that the several functions of the stomach 
au« interdependent in the highest degree, so that no one can 



T pluces 



Tn«in, m». r,H 



nisTAJir OF tbe sick. 

be performed without the others, to say nothing of compensatory 
actions. In diseases of the stomach every form of food that 
U not easily digested and [tassed out of that organ setn up 
new and injurious consequences, so that on this ground alone 
the dieting of such cases is fraught as a rule with the greatest 
difficulties. 

Under some fflrcumatances it is even deeirable tiutt the stomacli 
ahould reHeveitaelfof mechanicalljirritatiDgor decomposing contents, 
and in bucL cases vomiting has a regulatory value. But not only 
abnormal and violent irritation affecting the mucous membrane, but 
also numerous other causes may excite a vomiting which has no such 
alleviating efFect, on the contrary depriving tlie food administered 
of all value to the patient. In those diseases of the stomach wliich 
are attended with frequent vomiting we have often to deal with » 
morbidly exaggerated irritability of the sensor}- nerves of the mucous 
membrane, so that even normal stimuli excit« the movements of 
vomiting.' An abnormal irritability of these nerves is a factor that 
must in many wayn be reckoned with in the dieting of patients who 
BuQer from symptoms of dyspepsia. According to Uffelmann febrile 
dyspepsia too is partly due to an exalt«d irritability of the mucons 
membrane of the stomach. 

After the passage of the chyme into the intestine the actd 
mixture of nutriment and indigestible substances is submitted 
to the action of other digestive juices, and in the first place to 
that of the bile and the pancreatic juice. 

The bile is being secreted continually, but its quantity and 
comixjsition are subject to considerable oscillations ; the influ- 
ence of food is especially marked, the rapidity of the secretion 
falling off during fasting and rising rapidly during digestion, 
The bile seems to be most abundant after a highly albuminous 
diet has been indulged in for some time, while it falls off under 
an exclusively fat diet, just as in fasting. 

When the bile is not absorbed aa usual in the bowel, hut flows 
away by a biliary fistula, a certain effect on the secretion makes itself 
seen. In the first few daya after the estAblishment of agastric fistula 
in an animal one observes a regular falling off in the secretion, which, 
however, at once rises again if the bile is introduced into the bowel. 
Whether it is that we have to deal with a sort of biliarj- circulation, 
' See Cohnhelm, l.o. 
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i^that the glanda are stimulate by it to an increaeed activity in a. 
sflex maDner, we cannot as, ;et cei-tainly decide. 

The secretion of the bile is also to a certain degree 
de[>en(lent on the circulation of blood in the liver: thus it is 
diminished by copious bleeding or by mechanical obstruction of 
the branches of the i>ortal vein, and stimulation of the spinal 
ccFfd or the eplnnchmc ner\es acts in like manner through 
the narrowing of the viiceral arteries induced thereby. The 
rapidity of the secretion increases with the blood-supply to 
the liver so long as the pressure in the portal vein does not 
eiceed a certain limit ; otherwise the over-tilled vessels exert 
compression on the smaller bile-ducts and liver-cells. These 
considerations serve to show that derangements of the circula- 
tion in the liver, of however frequent occurrence they may be, 
are not without an influence on the biliary secretion, although 
one must avoid over-estimating the gravity of these derange- 
ments. 

We have very little positive knowledge as to the secretion 
of bile in jmthological conditions, though it is e\ident that ex- 
tensive alterations in the parenchyma of the liver cannot be 
without influence on its secreting powers. As regards the effect 
of febrile processes on the secretion, we have the observation of 
USelmann that in a patient with a biliary fistula the flow was 
eaq>ended during the attacks of fever.' 

The function of the bile in the digestive processes has at 
different times been variously estimated. In the present state 
of oar knowledge we believe that it exerts no digestive action 
00 albuminates, entering into that process only so far as by 
mixing with the acid chyme from the stomach it suspends the 
farther action of the pepsin. This inteiTUption to the peptic 
digestion occurs although the chyme retains its acidity; 
indeed the idea of a neutralisation of the acids of the stomach 
by tht! feebly alkaline or neutral bile is inadmissible. Accord- 
ing to Briicke and Hammarst^n it is rather a precipitation 
of thr pepsin, since, as we have already stated, bile produces 
ta the acid fluids of the stomach a precipitate with which 
tbe pepain ts thrown down. Further, the presence of the bile 

> UlfelinaiiB, ■ Di« StiJning ilea V«iilauiuigi<proi'i'(iH.'B in ri«r Ituhr,' Drultek. 
Jml./. Ul«. JTni, vuL xIt, p. S38. 
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arresta the softening of albuminates in the adds of the gastric 
juice.' 

To the qnestion how far the bile by the above-named action 
on the gastric chyme contributes to the digestion of albuminates 
different answers have been given. Hammarsten sees in it a 
decided advantage, since the resinous character of the preci- 
pitate thrown down by the bile causes it to adhere to the 
intestinal wall and the too rapid jiassage of the albuminates 
onward is prevented. According to the views of Kiihne the 
chief advantage derived from this interruption is that the active 
gastric juice has the power of imjieding the i>ancreatic diges- 
tion.' On the other hand the exjieriments of Voit prove that 
the utilisation of albuminous food proceeds aa well after the 
establishment of biliary fistula? as before the operation. The 
digestion too of gelatin and of the carbohydrates is uot impaired 
by the absence of bile from the bowel. The animal is capable 
of assimilating the same amount of these bodies, and ^cretes 
a like quantity of ficcea as before,^ 

The presence of bile in the intestine is of the greatest im- 
portance in the absorption of fat ; so that as a consequence of 
its absence a large propori,ion of the fatty matters of the food 
passes away undigested in tlie fieces. Thus Voit in his experi- 
ments on dogs with gastric fistulre found that of a daily con- 
sumption of 100 to 150 grammes of fat mixed with other food 
only 39*7 iter cent, was absorbed, and 60*3 per cent, discharged 
with the faeces. Larger quantities of fat could not be tolerated 
at all, but soon gave rise to loud gurgling in the bowels and 
to diarrhcEa with an abominable odour. The fieces exhibited 
the pale, clayey character seen in cases of jaundice in man, 
whereas on a pure meat diet they were of a natural dark 
colour, thus showing that the whitish colour of icteric stools ia 
due rather to the pretience of a large quantity of fat than to 
the absence of the biliary pigment, as commonly supposed. 

' For the conditiona nnrter which bile throws down a precipitate acid 
gutrio juice containiag albumitmt«s in solution see Moly, Chemie der Ver- 
dtmuoffU^, p. ISO. 

* W. EiUine, ' Ucber d&s Verhalt«D verschjed. ois;. u. aog. ungefonnt«r 
Fermente,' Verkaadl. d. natwrhUt. Vereiiu su JlndrHtrg, New Series, i. 1876. 

* C. Voit, ' Ueber die Beileutung d. Gallc (iir d. Aiitnaliine der Nahrungs- 
Btoffe im Darmltamil,' XatHTfortcheTcertaninluH^ iK Sahbiirg, 1B81. 
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Voit also obeerved tbat the ffecea passed by dogs with biliary 
fistuhe after the admiDlstration of fat contained mostly unal 
tered neuiml fats, a small proportion only having been con- 
verted into fatly acids. 

The fact lliftt when the access of bile to the bowel is prevented 
011I7 sm&U quantities of fat are nbsorbed Hufficiently expIfuuB seveiul 
phenomeiui observed in dugs with biliitiy Sstiil^, such as the ravenous 
appetite, great emaciation, &c. These ayroptoms did not appear when 
the fat In their food was replai^ by carbohydmtes ; the animals then 
long maintained tlieir condition ; but when fed on flesh and fat, the 
roost approptiat© diet under normal conditions, the greater [lart of 
the Don- nitrogenous principles so important to the economy was 
practically wanting, and the animals required enormous quantities 
of meat, like those fed on it alone. 

The action of the bile in aiding the jassage of the fata into 
the lacteals is mainly attributable to its power of emulsifying 
them; it is believed that the fatty acids set free from the 
neatial fats tlirough the splitting up of these by the pancreatic 
juice are saponified by the bUe, thus producing a fine emulsion. 
The function of the Jatty acids in the emulsion of fats has 
been exhaustively investigated of late by Joh. Gad.' On the 
other hand Th. Cash infers, from the fact that the subdivision 
of the fat into minute drops, seen in the highest perfection 
in the Incteals, is not visible in the intestine itself during the 
liigestion of fat, that one must assume the absoqition of fats 
In the free state and their conversion into an emulsion only 
after their entrance into the absorbents.* The great import- 
«nce, then, of the bile in the absorption of fat lies, in the first 
pUce, in the power of moistening as it were the fat. Oil passes 
tlirough a membrane moistened with water only under high 
pnaaure, whereas it passes easily and without any pressure 
throogh one aoaked in bile. 

8tBM tlia bOe in the intervals of digestion is atored up in a 

' Joh. Gad, -Zur Lehre Ton d. Feltresorption,' Arek.f. Anal. n. Phf., 
*nj». Abtb,' year 1878, p- 181 ; compare also E. BrUilte. ■ Uelw die phjB. 
fcainlBOgdwtlieilwpiwin Tierhgaag d»r Fette im DuDndanoe,' SUtunffibrr. 4. 
Wtm. AAmd.. 1870. vol. txi. seat, SI. p. 363. 

• Tb. Ouh, * Uebpr Am Antticll An Mafretu anil dec I'lnkmu an d. Ver- 
rhiiiiln itm Feltas.' Arrh./. Anat. 1. Phy:. • Vitji. Abth.,' year IBM, p. 323. 
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reservoir — the gnll hWder — so thnt during digestion &a Rhnndiint 
BUppIj 18 rettdy for Gaturating the chyme, the c|uestion whether a.a 
impervious condition of the cystic duct iavolvee Berioiis mterference. 
with the digestion of fats must be unsvered in the affirmative, an 
admixture of bile »t the requisite moment l«ing impossible. 

Of the Other actions of the bUe we need only mention that 
it acts as a stimulant to the peristaltic movements of the intes- 
tine. Certain antiseptic effects on the contents of the bowel 
have also been ascribed to it, since it has been remarked that 
active putrefactive processes take place in ttie bowels of dogs 
with biliary fistulie and of icteric patients. But, according to 
the experience of Voit, these abnoi-mal putrefactive changes do 
not continue if fat is withheld, although the bile is still ex- 
cluded from the bowel. 

The pancreatic juice or intestinal saliva is poured into the 
gut at the same ]X)int aa the bile, the ductus choledicns and 
the pancreatic duct dLscharging their secretions most often by 
a common aperture, and only more rarely has each a separate 
opening of its own in the duodenum. Not uiifrequentlj 
smaller accessory ducts are seen com municji ting with the- 
larger, but sometimes jKisseaBing separate mouths.' 

Under normal conditions the secretion of the jMincreatic 
juice does not appear to be continuous ; it is dependent ou the 
reception of nourishment, reaching its maximum within the first 
three hours of digestion, but ceasing only with its completion. 
The connection between feeding and the secretion of the i)an— 
creas was explained by Schiff as a ' charging ' of the gland by 
the absorbed nutriment — i.e. with the materials for the elabora- 
tion of the pancreatic juice. But it would appear from several 
facts that the pancreas is stimulated to action by the ingestion 
of food rather in a reflex manner. 

Wlien at rest the pancreas is pale nnd flabhy, bnt during digestion 
it Incomes of a bright red colour and turgesoent ; the capilUries are 
distended and clear red blood flows from its veins. One might con- 
ceive that it was the active blood stream withiu the gland, induced 
solely by rellex stimulation, which provided the secretion, and the 
observation that as a rule tlie solid constituents of the pancreatic 
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juice »re lessened as the secretion itself proceeds more rapidly would 
&ppear in hormoDTwith this supposition. Sevei'al observations, how- 
ever, seem to indicate that during the reception of food there is not 
merely an augmented circulation of blood in the glnud, but that there 
is B reflex stimulation of the secretory nerves. Since, however, division 
of the nerves leading to the panci'eas does not ari-est its secretioHj 
one is driven to the conclusion that there is an independent nervous 
apparatus n-ithin the' gland, on which the nerves entering it act, 
partly as [taths of stimulation or acceleration, and partly of inhihttion.' 

The pancreatic juice exerts a digestive action not only on 
albuminates but also oo fata and carbohydrates, and this power 
depends on the presence of three distinct ferments. 

The secretion of the healthy pancreas is a water;- mucous fluid 
»-iih an ntkaline reaction, yielding in the colj a gelatinous coagulum 
and ciontoining a laige proportion (6 to 10 per cent.) of solid matters. 
Dtiring the several stages of digestion its concentration varies much, 
the variation being greatly but not exclusively dependent on the 
rapidity with which it is secrete'l. 

Norma] pancreatic juice can be obtained only by means of tem- 
porary fistiilfe, for when a permanent fistula is established the gland 
secretes continuously a thin inei'i fluid containing only 1 to 2 per cent, 
of aolids, and shows in its other histological chaiucters persistent alter- 
ations analogous to those vhich occur in the healthy gland at certain 
tiagfs of digestion indicative of exhaustion of the secreting cells.' 

The albumen-digesting ferment of the jiancreatic juice, 
trypsin, is net present as such in the linng gland, but is 
formed only in the separation of the secretion from a previously 
exuting and transitional stage, the so-called zymogen. The 
actioD of this ferment is most energetic, being indeed best 
eiurted in a weakly alkaline fluid, but nevertheless occurring in 
oeutra] or weakly acid ones. The products of the pancreatic 
digestion of albuminates are peptones agreeing in all essentia] 
jiointa with the pepsin peptones. Under the long-continued 
■rtion of the pancreatic juice some of these peptones undergo 
further changes, yielding among other product* of splitting 
Dp Urge quantities of leucin and tyrosin. 

The roost rapid effects of the iiancreatie juice are seen in its 
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action on starcli ; indeed at 37° to 40° C. a consiJerable biilk of 
Btarch is almost instantly diesolved into atarch paste and sugar, 
formed at the same time. In other respects the action of the 
amylolytic ferment of the i>aiicrea8 reBembles that of the saliva. 
The diastatic ix»wer of the pancreatic secretion is not impaired 
by the admixture of gatrtric juice or bile. 

A third ferment gives the jmncreatic juice the power of 
splitting up the neutral fats into glycerin and their respective 
acids. This action, although it is presumably eserted on a 
small proportion only of the fats ingested, is not without 
influence on their digestion. The splitting up of the fatty 
acids contributes materially to the formation of a fine and per- 
manent emulsion when hquid fats are mixed with jjancreatic 
juice. On the other hand numerous observations show that 
large quantities of fat can be absorbed without the presence 
of pancreatic juice in the bowel, if only the bile has free access, 
whereas if that be excluded the absorption of fat is in the 
highest degree impaired, notwithstanding the unimpeded 
presence of the pancreatic secretion. Bernard's view, therefore, 
that the pancreatic juice is the sole agent in the digestion of 
fat is incorrect, and only when associated with the bile has ita 
action any value. 

The pancreas and its juice are extremely prone to putrefac- 
tion, so that digestive mistiues, after standing only a few hours 
at temperatures of from 30° to 40° C, begin to show signs of 
putrescence and the development of bacteria. The putre- 
factive ferments lead in a somewhat longer time to the 
formation in the food of products of decomposition which do 
not appear in pure pancreatic digestion ; COj, Hj, CH,, HjS, 
and bodies marked by a foul odour, as phenol and indol, are 
formed. But in the intestine there is no such thing as pure 
^iancreatic digestion ; and many other ferments are present 
by means of which not only COa and Hj, but in the large 
intestine also CH, and traces of HjS, are evolved.' 

The pancreas appears to be a very sensitive organ, prone to 

suffer from derangements of ita functions on many occasions, 

and we may well believe that impediments to the How of its 

secretion into the bowel not unfreqnently occur together with 

' Nencki, Uebrr d. ZtTKUutig d. Orlatine u. d. I^rteitiei bei der FSulnitt 
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and under the same conditions as those which affect the dis- 
charge of the bile, although graver diseases of this organ are rare. 
Whether slight anomalies, quantitative or qualitative, in the 
fiinction of the pancreas lead to any consequences whatever in 
respect of digestion is not known ; but even in those cases 
where intestinal digestion must be conducted entirely without 
the co-operation of the pancreatic juice no constantly occurring 
disortiers of digestion or nutrition have been observed. We 
meet, however, in medical literature with cases where rapid 
emaciation has followed diseases of the pancreas, and an ex- 
planation of which could be found only in the suspension of its 
functions. But against such observations we must set others 
in which the general nutrition has not suffered, in spite of 
grave disease of the gland, and the results of experiment agree 
rather with these latter. We must therefore conclude that 
without the aid of the pancreas the other factors in the 
digestive process are able to effect the absorption of a quantity 
of natriment sufficient for the maintenance of the organism in 
a feir state of nutrition. 

The question now remains to be solved how far the absence 
of the pancreatic juice interferes with the absorption of fat, 
since the passage of large quantities of fat with the stools has 
been often, though by no means constantly, noticed in diseases 
of the pancreas. So far as we know at present the pancreatic 
juice alone, without the presence of the bile, can effect the 
absorption of but a fraction of the ingested fat ; nevertheless it 
it wmceivable that the action of bile in the assimilation of fet 
may be but imperfectly performed without the co-operation of 
the pancreetic juice. Perhaps the tme state of the case may 
b« that while a moderate admixture of fat with the food may 
be absorbed by means of the bile alone, larger quantities cannot 
be without the aid of the pancreatic juice at the same time. 

The remaining tligestive juices which are |)oured into the 
bowel include the secretions of two distinct sets of glands, those 
of Brunner, confined to the upper part of the small intestine, 
and those of Lieberkiihn, deeply embedded in the mucous 

mi> Pankrfot. Both. 187S ; W. Kflhne, Ber. d. dmtick. <■*<■«. GfcHKlt.. 1876, 
*aL *ltl. ; llilfntsr, Journ. /, prait. C/u-m., Kcw Series, vol. li, ; K, Bsauuiun. 
MiKltr./. /rAfri. CHcm., i. ISTT ; ef. uIbd Hoppe Scyler util Mftif mud othan. 
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membrane and flosely packed tLroughout the whole extent of 
the small and large intestinea. Besides these there is no 
doubt but that the superficinl eiiitheliam cells of the mnoous 
membrane share in the secretory process by the formation of 

the intestinal nmcus, 

Brunner's glands exhibit, both in their stnicture and from a phy- 
siological point of view, a close resemblance to the pyloric glands of 
the stomach. According to Budge and Krolow the watery pithliict 
of these gUnds is capable of converting starch into dejctrin and sugar 
and of digesting fibrin in acid solutions.' Griitmer conaiders the 
ferment yielded by Brunner's glands to be pepidn, but he could 
not demonstrate any diastntic effects produced by the secretion of 
these glnnds.' As to how (ar find with what consequence these 
glands share in diseases of the intestinal mucous membrane nothing 
is known. 

Lieberkiihn's glands are smntl depressions lined with cylindrical 
gland cells. According to Heidenhain the secreting cells of the 
glands in the small and large intestines show difTerences which aeem 
to indicate tliat the glands in the two regions fulfil distinct functions. 
In the follicles of the glands of the large intestine we fiad between 
the cylindrical epithelium numerous mucous cells, which duiing the 
activity of the bowel disiippear with a discharge of miicus, so that in 
this section of the intestines Lieberkiihn's glands may bo regarded as 
sim|)le mucous glands. In those in the small intestine, on the other 
hand, there are but solitary mucous cells between the cylindrical ones, 
and the seci-etion is a thin watery fluid, so that these may be looked 
on in the light of true ghinds secreting a proper succus entericug.* 

The secretion of Ueberkiihn's glands constitutes probably 
the greater part of the so-called suecus entericus, as to the 
quantity and properties of which the views of different observers 
vary considerably. In passive states only small quantities of 
secretion are yielded, but. during digestion and under irritation 
of the mucous membrane probably no inconsiderable amount 
is poured out. Little is known as to the dependence of the 
secretion on the nervous system, but the statements of Budge, 
who found that after extirpation of the cceliac and mesenteric 

' Krolow, Berl. Uiv. n'aehentchr., 1870, No. I. 

' GrUtiner, Areli./. d. gei. Phi/>., Bd. ili„ 1876. Sue also the Hantlbooke 
frequetilly quoted above, 

' Oregor Klose, Beitr, :ur KeiiiUnia der tiihuUiien DaitHdriiirn, Creslau, 
1880, Cf. Hfidenliain, l.c. 
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[itexuses the secretion was augmented, deserve notice.' liloreau 
too observed the colleetion of a large quantity of secretion in 
a ligatured loop of the bowel when the nerves leading to it 
were divided,' a result which in the opinion of Cohnheim must 
he regarded in the light of a paralytic hypersecretion of the 
Buccus enteric us. 

The pure juice, best obtained by means of Thiry's intestinal 
fistula, is a clear ytllow fluid with a strongly aikuhne reaction, 
which according to the experiments of Thiry and I^ube is 
capable of dissolving raw fibrin and of converting cane into 
grape sugar j on starch, however, it haa no recognisable action.* 
Other obser^"er8 who experimented with extracts of the iutes- 
tmal mucous membrane ascribe to it a diastatic action, and 
Busch in his investigations with fistula" arrived at a like result.* 
ISebiff, again, attributed to the succus entericus a complex diges- 
tive power extending to all kinds of foods, bnt his views are in 
opposition to the experience of all other observers, who grant it 
onl_v a subordinate rfile in the digestive processes. 

We must not, however, deny that a certain portion of the 
Clod may he reduced to the fluid state in the lower half of the 
imall iut*'Stine. This may be eflected partly by the continued 
Bction of those digestive ferments which have accomjKknied the 
contents of the bowel in their jiassnge from the duodenum to 
tlie deeper-lying sections of the intestine, and i^artly of the 
ibove-mentioned putrefactive ferments, the vehicles of which 
reach the intestine from without. These processes as a rule 
gi»« rise in different regions of the bowel to different products 
of decomposition, so that one may well believe that several 
active ferments are formed at the same time. In the large 
intestine the digestive processes proper gradually cease, and 
putrefactive changes alone continue, so thai as absorption nf 
the fluids proceeds the contents of the bowel assume more 
and more a fiecal character the further they pass downwards. 

The g*see of the intestine, setting aside a certain proportion of 

» S«l«e, Vcrk. d. k.k. f.rnjH,ld.-ran,L Aiod. d. .Vu/«>-/«-M»«-. vol. xin. p. 

L UW, quoted by Hciilpnliiiin, l.u. 

■ A. Moraiu, Bfll. d VArad. <U Mfd . ixlv. 1B70, 

I {.BttN-. tfrd. Cmt'ilblatt. ISdH, p. -JSV. 
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atmospheiric nir, tire formeil in tlic Ixjwel in cotisequence of feriuen- 
Utive and puti'efaetive procpBses, and show under diHerent circum- 
Rtancea great diversity in re8i}ect of quantity and composition. Tlie 
fact that the chufacter of (he food has a great influence iii these res)>eots 
IB not without importance. Thus Rug<e found with different foods 
the intenttnal gasee to have the following compoBttion : — 
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The fiecee invariably contain mucin and broken-<lown epi- 
thelium, also residual and decomposition products of the diges- 
tive juices^ — ^viz. bile, insoluble salts, and lime soaps — soluble 
acids, as acetic, butyric, and caproic, as well ns isobutyric; and of 
odorous substances, indol, phenol, and skatol. The refuse of the 
foixls found in the fsecea varies according to the quantity and 
quality of the food taken ; thus in a diet mainly animal, besides 
a small quantity of fat, only the indigestible substances, as homy 
matters, are evacuated with the excrement, but when large quau- 
tilies of vegetable food are consumed the assimiLition is far less 
complete. 

The peristaltic movements of the bowel are a necessary 
condition for the regular performance of intestinal digestion, since 
by them are effected the intimate mixture and onward propul- 
sion of the contents of the canal, and they have a considerable 
share in promoting absorption of the disf-olved materials. The 
peristaltic movements are far more active and brisk in the small 
than in the large intestine. In the latter they occur only periodi- 
c-ally, and do not as a rule begin until some hours after u meal. 

Under physiological conditions the movements of the bowel 
are subject to various influences, of which the character and in 
ii less degree the temperatiu-e of the food are the most pro- 
minent. The influence of the ingesta on peristalsis is a matter 
yf daily experience, and we are thus in a position to act with 
success in this direction. 

Under normal conditions these movements are no doubt of 
■ Roi^e. StziiH^iher. d. Wtener Akad. d. Wiittiueh., vol. iltr,, (laci'ci^ b/ 
Ugi>pe IJejler, Phgt. CAetnte, ii. p. SSO, 



a reflex character, the stimulation of the sensory nerves of the 
mucous membrane by the contents of the bowel being trans- 
mitted to the motor apparatus. Indeed it would seem to be 
through the ganglionic plexuses of Aiierhach, seated in the 
intestinal walls themselves, that the stimulus is transmitted. 
The progress or conduction of the movements from one stimu- 
lated {xiint in the canal to further tracts is perhaps to be ex- 
plained by assuming nervous anastomoses of the ganglionic 
cells, one with another, for in this way the stimulation of such 
cells is conducted to others elsewhere.' 

The activity of the motor apparatus in the intestinal walls 
18 not wholly dependent on irritation of the sensory nerves of 
the mucous membrane, for there are other influences that either 
co-operat« with these or are capable of directly stimulating 
the motor apparatus. It has been shown experimentally that 
the quantity and quality of the blood circulating in the vessels 
of the bowel has a great influence on the peristaltic move- 
ments; want of oxygen and accumulation of carbonic acid in 
the blood excites the contractions of the gut, and the presence 
uf oxygen retanls them. Besides these there are certain ner- 
vous influences affecting peristalsis conveyed to the ganglionic 
plexuses found in the intestinal wall, partly by the path of the 
vagud nerve and partly by sympathetic fibres from remote 
central organs. From the evidence at present obtained we 
mar conclude that the nerves we have named convey both 
mo«or impulses and inhibitive influences, so that the move- 
nuroLs of the intestine are comparable to those of the heart, 
since the activity of the excited motor ganglia in the substance 
of its walls is regulated by accelerating and inhibitive nerves. 

Irritation of the peripheral terminations of the vagiia in the neck. 
Ml BudgL' first observed, excites njovemeiits of both the large and 
the imall intestioe, oni) the fact has been confii-iued by otiiers. The 
MUDv obaerirere hsvn also found that Bimilar movements are excit*-d 
by direct St imutnt ion of the medulla oblongata, t)ie cerebellum, and 
tlii!Bpiual cord. On the queKlioii whrther irrit-Rtion of the Bplimuliaio 
« causes movemouts of the bowel authorities are divided in their 



. Ifewrthelras it is most probable that these movements of the 
• rimke. LehrbHfh d. Phyiiol. run Giilnliogen, vol, ii. 1, p. 725, 




itttestiDal musclea are alwars induwd llirougli the gnngliu, thtse being 
first brought into a state of excitement and the motor acts following 
ns a secondary effect. In this nsy it is intelligible how the conse- 
quences of irritation are subject to certain variatioiiB. Tiie nerves in 
question ai« not to be r^ui-ded na motor in the proper senae, but aa 
exciting in tlie saiue sense as the accelemting nerves of the heart. 

Just as the excito-motor ganglia of the lieart are in conuectioD 
with both ttcceienitivo and inhibitive nerve-fibres, so has it been 
{iroved of the intestine thnt inhibitive infiuences can )ie exerted on its 
movements. Pdiiger bus shown that init^iiiou of tlie lower section 
(if the spinal cord and of the splanchnic nerves will suspend tlw 
movements of the bowel. He moi-eover denies that irritation of 
tlie splanchnic exerts u stimulating iiction of the movemenls oi the 
intestine under any cii-cumstAnces, as Longet, Ludwig and Kupfier, 
0, Nosse, S, Slayer, and Von Basch bad asserted. The motor ellecU 
of irritation of the splanchnic are, however, evident enough in dead 
animals, whence 0. Xiisse inferred that the splanchnic nerve contains 
both inhibitive and exciting fibres, and that during life the action 
of the former predominates.' 

S, Mayer and Von Basch think that the inhibitive effects on the 
movements of the bowels produced by irritation of the splanchnic 
nerves are not to be explained by assuming the ejristence of special 
fibres, as Ffltiger does, but are consequent on the jiower possessed by 
that nerve of causing constriction of the bloud- vessels. 

One of the moat important functions of the intestinal canal 
18 doubtless the absorption of the nutritive materials elaboiiited 
by the seveml digestive juices into the blood-vessels and 
lacteals, for which the mucous membrane appears by its ana- 
tomical construction to be peculiarly adapted. Unfortunately 
it hiis not yet been possible to ascertain precisely the physical 
and chemical forces concerned in ab8or[itioD. llie attempt to 
explain the entrance of nutriment into the general mass of the 
fluids of the body by the phenomena of osmosis aud diffusion 
must be regarded as impracticable. \Ve do not deny that 
diffusion occurs in the bowel, but it cannot be the essential 

' Pflilger, t/fhar d, Ili^muKt/tHerKnuyitfm f. it. peritl. Sfipfgjmgm dtr 
OedSme, Berlin, IStiT : I.udwig and Kupfler, SiUnngiter. d. Wittier Ahud.. 
vol. Eiv. p. SHA ; B. Mayer iiud Von Bascli, itHtiHugtbur, d. Hun. Aiad., aect- 
ii, vol. Itii. 1870; O. Kssse. llcitr.i. Phi/i. d. Parmhrwpjiungi'n, Lciprip, IfifiK 
the quolftlioM parlly from 8. Mayer in Herniann'H Pi'jrii>l^e, vol. v, part ii 
No. 1 . Compnre also Fnnlie's Lehrhueh der Phgtigl. tvn GtHh kagm. 
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engaged in absoqttion. Tlie filtration theory, which 
a^ames that the nutrient matters are forced through the pores 
of the maeoiis raeiiibrane by a jwsitive pressure exerted within 
the iutestinal canal, seems lt:ss opposed to ascertained cou- 
ditioDS. 

The efiect of positive pressure exerted by the muscular contractious 
on the contents of the bowel wonld be aided by the [leculiiir structoi'e 
of the villi. Briicke thtis supposes that the inu»;iilar fibres present 
in the villi contract periodically, forcing the contents of the chyle 
caniils into the deeper'Seatt'd lacteula When thase muscular fibres 
again relax the villtis is rapidly distended by tbc teuRlon of the blon<l 
in the capillaries, so that a negative pressure is generuteil within 
them and absorption of the fluids naturally follows. 

But serious ohjectiona have been urged against the filtmtiim 
theory, esjiecially by Hoppe Seyler. He is justly of opinion 
ihat a reference of the whole process of absorptioQ to mechani- 
cal condition-s is untenable, and that the absorption of nutritive 
matters should rather be regardftl as a function of the living 
protoplasm in the epithelium cells of the mucous membrane. 
.\11 Gubstances, the soluble as well as the insoluble, must first 
pass through the epithelial layer of the mucous membrane be- 
fore they can enter the blood or chyle vessels. But the way in 
which the former path is jiursued does not correspond to any 
simple physical process, but suggests an active interference on 
the part of the epithelium. Only from the lymph spaces can 
the dissolved matters find their way into the blood-vessels, 
tbeir absorption l>eing favoured by the rapid movement of the 
blood.' 

The several functions of the intestines are liable to freijuent 
itenmgements, of more or less importanee as regards nutrition. 
Bat wbile in diseases of tbe stomach anomalies in the secretion 
of the gartric juice play a leading part one is unable to ascribe 
nj veij great importance to the succus entericus even in 
pstliological conditions. At least it is not known that the 
MeretioD of the intestinal mucous membrane is much reduced 
Buder any circumstances, and even should Ibis occur it is not 
oti^ to tee what further consequences would accrue than n pre- 
mature ioBpissation of the content); of the bowel and retarding 
* Ho]^ Sffivr, Phi/i. Cken. port ii. pp. 348 et leq. 
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of their passage onwards. Again, one can scarcely ascribe to 
n deficiency of the same eecrelion the fermentative and putre- 
factive processes with copious evolution of gases, since even when 
freely discharged, it does uotcheck the operation of the fennenisi 
which indiico these processea. 

The question under what circumstances an escessive secre- 
tion from the intestinal mucous membrane takes place, and 
nhat ill effects follow the pouring out of Lirge quantities of 
fluid into the bowel, is not yet decided definitely and for all 
cases. Without doubt in inflammatory states of the walls of 
the intestine, and especially in ulceration with shedding of 
the epithelium, transudatiou occurs from the blood-vessels into 
the bowel; but, on the other hand, the moBt copious discbarges 
of fluid— such, for exam|)le, as is seen in cholera — -appear to 
depend not on transudation, but on excessive secretion of the 
mucous membmne (Cohnheim).' Such a state of things is doubt- 
less of the gravest import to the organism, but alterations in 
the character of the succus eutericus and resulting derange- 
ment of the digestive process have no material share therein. 

The influence of functional disturbances consequent on 
diseases of the bowel is to be sought fur in anomalies of the 
peristaltic movements rather than in morbid changes in the 
secretion, and this is easily conceived when one considers the 
extreme importance attaching to these movements in the pro- 
cesses of digestion and absorption. Not that every deviation 
of peristalsis from the normal exerts an appreciably injurious 
effect on nutrition, but under certain circumstances the diges- 
tion and assimilation of nutriment may in this way be seriously 
interfered with. 

An exaggeration and acceleration of the peristaltic move- 
ments takes place very frequently and under very difl'erent cnn- " 
ditions, anil always with the result of propelling the contents 
of the bowel onwards with undue rapidity. 

Under normal conditions the contents of the large intestine are 
propelled but sloirly, and art) gradually inspissated faj the absorption 
[' I masC demur to this statement, aincG in cholera all other seoretions. 
salirar?, biliarj, and renal, arc suspouded, and it seums highly improbablu 
tliat the intestinal alone should be increased. The Hiiid, too. whioli ia dis- 
cliar^d from the inteatio-.> is highly albuminous, and contains flbrine and 
the salts of the blood, reaembliiiB rather a transudation tliaii an augmented 
accretion of the iulealinal ylands.— Tuanslatob,] 
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of the fluid eonBtituenta. Aii accelurntiou of their passage onwnrds, 
in consequence of strutifjer peristalsis of the lurg^ intestine, leads to 
tlie evftcafttion of liquid musses, known a& diarrhcea. The quantity 
of nutritious matters contained in ibe liquid stools will be in propor- 
lion to the estent of intestine in which the exeeasire contiuctions 
occur. Accelenit«d movementa of the smiill intustiue do not always 
induce diarrhiEa, but the absorption of nutriment is imjmred if the 
chyme is pefsod on too speedily into the colon. 

Copious watery evaciiatious also occur in those cases in which 
poistAlsis IS not inei-eased, hut where there ai-e ceitain changes in 
th« epithelium or blood-vessels, induced, for example, by amyloid 
defeneration, and in which a transudation from the blood -ve^ise]:^ into 
the Intestinal canal may he actually shown to take place. Soch 
diarrhoeas naturally ai'e not long in indicting seiious i^i^ry ou th« 
nutrition of the body generally, such as does not follow simplu 
acceleration of the intestinal movements. 

The intensification of the peristaltic movementa depends in 
man; cases on an abnonnal excitement of the sensory nerves of 
the iatestinal mucous membrane, produced by meclianically or 
chemiciilly irritating food, by decomposition of the contents of 
the bowel, by hard fsecal masses, and similar means. In other 
cases again it would seem that we have rather to deal with an 
abnormal irritability of the Raid nei-\e-en dings, so that ordinary 
Mimuli set up peristaltic movements of unusual activity: thus 
we can exjilain the diarrhffia so frequently accomjjanying 
(■atarA and inflammation as well as ulceration of the bowel. 
Disorders of the circulation act in the same way, so that stasis 
dF the blood in the mesenteric vessels, (tdema of the intestinal 
walU, Ac, may impiir absorption even when the movements of 
the bowel are quite normnl. 

In many infectious diseases we frequently observe diarrbcMl 
(■t»cuatioiis unattended by any constant or definable Imions of the 
mucous membrane. It is therefore a question whether we have ia 
toeh CHMOB to deaJ with an abnormal irritability of the sensory nerves, 
»r whwthPT nervous influences ai-e brought to bear on the socretion 
tn other ways. 

It il at present impossible to determine the nerve-paths through 

1 etDOtional impresKioiiH iiitluL-nce peristaUis; no more can we 

n how it is that chills and exposure to wet induce diarrhota. 

^ergetic movements of the Itowel, if peristaltic, hasten tbe 

^^nileion of its contentu, but if they take the form of touio 
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contraction with persistent Tiarrowing of the canal other results 
will follow. t5uch ahnormal contractions of the muscular fibres, 
which are seen in their extreme form in lead poiBoning, neces- 
sarily retard the progress of the contents of the intestine and 
lead to constipation. 

Diminished energy of the peristaltic movements may be 
owing to weakness or to a paresis of the intestinal muscles. 
Thus the paralysis of the bowel which supervenes on inflamnw- 
lion of it« peritoneal coverings must doubtless be regarded as a 
paresis of the muscles. But disorders of nutrition may also act 
in like manner. In many cases Ihe source of the weakness of 
the intestinal movements is to be sought rather in abnormal 
innervation, although one may not be in a position clearly to 
define the processes involved. One only is easily recognised — 
viz. that diminished irritabihty of the sensory nerves of the 
mucous membrane of the bowel must lead to impairment of 
];ieriatalsis, such as, for example, results from the prolonged use 
of powerful irritants to the bowel. 

Just as spasmodic contraction of the intestinal muscles leads 
to a tardy and insufficient propulsion of the contents of the 
canal, so does mere weakness of the peristaltic movements, 
with, however, this imijortant difference, that a sluggish or pa- 
retic bowel becomes distended by its stagnant contents and its 
powers of absorption proportionately i-educed. Thus a paralysed 
portion of the intestine may be so enormously dilated by its 
contents, and even more by collections of gases, that they are 
neither moved on nor absorbed any longer. 

Enfeahloment of its movementH may affect the bowel in its entire 
length or in single tracts only. We thus sec how intense meteorism 
and copious diairhceH, may coexist in the same individual at the same 
time, that is, when peristnlsis is e3caggemt«d in the lower but dinii- 
niahed in the higher regions of the caDal, 

Of much more frequent occurrence than the paresis here 
described are lesser degrees of enfeeblement of the muscular 
movements, which, if involving the small intestine, lead to pro- 
tracted digestion, with all sorts of subjective discomforts, and of 
course to imperfect assimilation of nutriment: lessened peri- 
stalsis of the large intestine induces a sluggishness or arrest of 
the evacuations. 
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UTILISATION OF NUTRIMENT. 

SiDce the several articles of human food conlam very 
different proportiong of digestible and indigestible substances, 
and moreover offer very unequal degrees of resistance to the 
action of the digestive secretions, the total mass of rcBidnai 
matter evacuated with the stools will vary much according to 
the kind of food. But, besides this the mechanical and chemical 
characters of the ingesta greatly influence the process of 
absorption, and still more the peristaltic movements, nnd the 
more rapidly these propel the ingesta on to the lower portion of 
the intestinal canal the less comjdete will be their solution and 
absorption. 

Since we do not tnow a priori how much of the nutriment 
contained in any article of diet will be actually absorbed, it is 
clear that the real nutritive value of a food can be estimated 
neither by the relative proi>ortions of nitrogen and carbon nor 
even by that of the albumen, fat, and carbohydrates, hut only 
by means of careful experiments as to the extent to which the 
aliments are ap])ropriated by the organism. At the same time 
it is fleif-evident that the absoqitive power of the intestine has 
limits, the overstepping of which reduces proportionately the 
value of the nutriment administered. To ascertain this limit 
in the case of each description of food is the more necessary, 
since the overburdening of the digestive canal with materials 
which it cannot perfectly elaborate is in the highest degree 
hurtful. 

Biachoff and Voit, in the course of their investigations 
on nutrition, have collected numerous observations on the ab- 
WTption of nutriment in the digestive canal of the camLvora.' 



* Frani obacTvations mode on 
■Dd •1m fogv and starch arc. 
Twy well KpprDprUted bj the dog, 
•UmU are piuwd. E. BiH;h(il[. 



the carnivora it appears that flesh and fat, 
even when ingp.iled in lor^e quantitiea, 
nhenas with a diet oC black bread copiooa 
in the coarse of his eDqulrli 



tiatriUoii o( a 'Iok leA on lilack bread only to tbe amoant of 800 grammes per 
ibtj, rvcoinrej from the faicca H per cent, of the tntal ilry solid* in^feat^d and 
tT prt crait. at the nitrogen therein conlaincd. anii this pniportion was not 
■licml by thi! oddition of a little Ue>h and moat extnwt to the bread. 

The fx<vt pttKacd by the doK on the black bread dirt were in u Mate of 
■ tenmnlation and of an intonaeljr acid raaotion, dne chi«11y to th« pre- 
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But it ia far more difficult to obtain trastwort.liv and avail- 
able information as to the utilisation of various foods in 
the case of man. With bo highly complex a diet aa he is 
accustomed to indulge in it is clearly impossible to draw any 
conclusions as to the nutritive value of the single components, 
even if one control the collective intakes and outputs. It is 
therefore necessary to test directly and apart from others each 
single article of food, a coiU'tie beset with many difficulties. 

In the 6rst [ilace it is imfiossible for a man long to maintain 
a state of health on a single article of food, since in none are 
the necessary aliments present in the requisite proportions. 
Besides it is extremely hard for man to deny himself a certain 
variety in his diet, so that when the nae of one and the same 
fiX)d is persevered in day aft.er day the monotony begets not 
only a repugnance and loathing, but an appreciable derange- 
ment of the digestive organs. 

Besides, when we have brought together a number of 
observations on the utilisation of the various articles of food in 
the human digestive canal we must bear in mind that the 
behaviour of the elaborate mixtures of various foods commonly 
used may be very different from that of their several com- 
ponents, and that the form and cooking of the food are of no 
smnll influence. Finally, we must not forget that idiosyncrasy 
and habit, as well as the external circumstances under which 
the individual is placed for the time being, play an important 
part in the digestion and assimilation of food. 

As regards the utilisation of the ingesta we are met at once 
by the marked difference which exists between animal and 
vegetable foods, since the latter are far less completely assimi- 
lated than the former by the human digestive organs ; only the 
seeds of certain cereals constitute, after appropriate preparation 
and cooking, an exception to this rule. This behaviour of 
vegetable food in the human alimentary canal need not sur- 
prise U8 when we reflect how large a proportion of the ingesta 
even of herbivora pass unchanged with the fieces, although 

sence o( bntyrio acid. No doubt this acidity of the bread chyme was ono o( 
llie uauses of the nclivB perlstalaiB, rapid propnlBion oE the contenla of the 
bowel, and the consequent imperfeol utilisation of the black bread (E, Bisoboff, 
■ Versuchi'n fiber d. Eruabrung mit Brad,' Zeitiehr.f. Bid., vol. v.). 
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llieir (iigestive apparatus appears to be much better adapted 
than ours for such a diet. 

From a compariKOQ ot' the utilisation of aoimal and vegetable 
foods Fr. Hofmnnn obtained the following values, exjiressing in per- 
ceotAges tite proportion of the several itlimeDta digested and undi- 
gested : — 
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The remarkable waste of nutriment consequent on the 
copious evacuations accompanying tlie ingestion of certain 
vegetable foods is due in but a slight degree to defective 
assimilation of starch ; for very large qiiantities of starch caw 
be entirely absorbed hy the human digestive apparatus, provided 
the foods in wliich it is contained be in other respects favourably 
constituted for the action of the digestive juices. Thus, for 
example, with wheaten bread, rice, macaroni, &c., the carbo- 
hydrates are utilised to within 0*8 or 1-6 jier cent., whereas of 
bhick bread, potatoes, and the like, 8 to 18 per cent, of the 
carbohydrates are passed with the fipces. It has been already 
shown that when indigestible vegetable foods, such as these, are 
administered to camivora acid fermentation is set up, exciting 
the bowel to active peristalsis and speedy exjiulsion of its 
coatents, and a like result follows their use hy man. 

In the case of many ill-digested vegetable foods their 
imperfect utilisation is owing to the fact that the nutritive 
mttera are enclosed in cell-membranes which are at best in- 
oompletely and slowly distsolved, and, if lignified, notat all. And 
the contents of the human intestine are projjelled onwards 
some rapidity there is not time for their satumlion by 

digestive fluids. Woody tissue too— such, for example, as is 
itained in the bran of black and brown bread — induces active 
peristalsis by mechanical irritation of the mucous membrane of 
■ tt. Uofmano, Die Srieitvttj d. FlriiehnakTiiiij ■!.«,«., p. 13. 



^^mt» 




le ^H 



110 DIETARY OF THE SICK. 

the bowel, Fr, Hofmann noticed that when cellulose was 
added to a meat diet the asaimilation even of the flesh waa 
defective. One can form an approximate notion of the greater 
or lesa rapidity of the onward movement of the contents of tlie 
bowel by the relative fluidity of the fteces. 

The copious evacuation of undigested nutriment in a vege- 
table diet iii also dependent in part on the feet that as a rule 
such foods are more bulky than those of animal origip. Wiih 
most vegetable foods it is necessary, in order to meet the 
demands of the organism, that much larger quantities should 
be ingested than with an animal or a mixed diet — a fact the 
eiplanation of which is to be found in the comparison shown in 
a foregoing table.' 

On the utilisation of the liifTerent animal and vegetable foods in 
the digentivo canal of the henlthy man numerous observatiouB have 
been published of laie ; M. Rubner in parliculai' has conducted seveml 
very comprehensive series of experiments.* The results obtained by 
these investigations are of such impoi-tance in the dietary of the sick 
that I shall describe tliem concisely in this place. 



A. rilLISATION OP AXIMAL FoOD, 

Flesh, even when taken in very large quantities, is utilised to a 
remarkable extent. Thus J. Ranke consumed one day 1,832 grammes 
of beef, and on the next 2,009 grammes of venison, 5'2 per cent, of 
the contained nitrogen being evacuated with the feeces on the first 
day of the experiment, and 12'4 per cent, on the second. But thi^ 
enormous consumption was so soon followed by such a i«pagnance to 
tlesh and tendency to vomiting that the experiments could not be 
extended over another day.' 

Rubner in two series of experiments, in each of which he con- 
sumed large quantities of roast beef for three days continuously, 
obtained the following reBults ; — 

' See ' Phys. des allg. Stoitwectisels nnd Aer EmSliruog,' by G. v. Voit, in 
L. Hennann's ffaarth. dcT Pliyniol., to!, vi, part i. 1881. 

' M. Rnbner, ' Ueber die Ansnntiung einiger Nahrangsoiittel u.a.w.,' 
Zeitmhr.f. Biel. vol. kv. p. 116. 

■ J. Banke, Arc&.f. Anat. «. Phi/i., 1862. 




UTILISATION OF ANIMAL FOOD. 



141 



Total Amount Ingested 



Percentage Lost iu Faeces 



Raw 
Moat 



4:u)ti 



Dry 
Matters 


Xitrugen 


Pat 


011» 
i 1100 

1 


llU-5 
146-3 


719 
62-6 



Aah 



45-7 
05-9 




In both sets of experiments the microscope could detect in the 
evacuations broken-down muscular fibres, which are not found when 
smaller quantities of meat are taken and digestion is normal. 

Equally successful was the utilisation of hai*d-boiled eggs. When 
in the course of two days 1,89G grammes of fresh eggs=495 grammes 
of dry egg substance, containing 41 '5 grammes of nitrogen, 206*7 
gnimmes of fat, and 20'9 grammes of ash, were eaten the percentage 
of each lost in the faeces was of 

Dry substance, 5*2 per cent. Fat, 5 per cent. 
Nitrogen, 2*9 per cent. Ash, 18*4 per cent. 

Milk gave in Buhner's experiments on adults a more copious elimina- 
tion with tlie faeces than did the animal foods already mentioned, the 
loss of salts, especially those of lime, lieing greatest. Tlie utilisation of 
the organic constituents of the milk is on the other hand little le>s 
perfect than in the case of flesh and eggs. One experiment Listing 
three days, and three of one day each, during which milk only was 
taken, jrave the following results : — 
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When milk and cheese were administered together the mixed 
foods were very well assimilated ; only when an excessive amount of 

» J. For«ter foil n'l, after prolonptM ob-ienations, that the utilisation cf milk 
in the infant was far more jx-rfect than in the mlult, since only 63 ptT cent, of 
i!i«' 'lr>- ^ul.^t,ul«*? uas |«a<>f<} witli the fa-ce». Of the drittl milk »tot»l> 3o 
to 40 per cent. orii;«i«te 1 uf fat and 34 per cent, of ash {Mitth. d. morjfh.-jfk^t. 
Oesilisch. :« MmmckrHf No. iii.). 
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cheese (517 grammes) was takc^n wac Iho waste of nutrimeDt by the 
ffeces greater. In Rubner's opinion this in probably to be explnined 
by the fact tbitt the coagula of milk easein, which uburIIj form larg« 
and coherent mnsKes, are much filter in the presence in the staniach of 
morsels of cheese. 



B. Utilhation of Vegetable Foods. 

The several kinils of bread are assimilated by the human digestive 
organs in vei'v different degrees, as will be seen from the following 
tabular view of G. Mayer's experiments : — 



Kii>da(Bniid 


!!.((«« 


Wmv» 


»>».birF«. 1 


i 


1 


3 


4 


1 

S 


3 


Horsford-Iiebig bread . 
Munich rjo braid . 
White wheaten bread . 
Pumpernickel 


4H6-8 
422-7 


8-7 
10-6 
8-8 
9'4 


2i-7 
18'1 
Irto 

8-2 


lis 

6-fi 
193 


334 
2S£ 

I!l-9 
423 


38-1 
30-5 
30-3 



Rubner in his experiments arrived at similar results, e»itabli<:hii]||; 
the fact that white bread is very well digested, whereas black [ryo] 
bread is the reverse, as the next table sbowa. 



.„..,.^ 


InfL-aU 


l^-p^™. 


l-b/TBW. 


i 


1 


1 


3 


i 


1 




t 


Three day a' experiments 
with white bread . 

Ditto .... 

Two dajB' pxperiraents 
with black bread . 


I3fl4 
23.18 

IB29 


39'i 
2861 


1173 
2010 

1319 


29-g 

51-2 
39-6 


37 

IS'fl 


8B-7 
187 

320 


1-4 
08 

10-9 


3S4 
17-3 

380 



Rubner found the BO-oilled SpUtsfl and macaroni or N^idtht 
behave as regards their assimilation much the same as white bread, 
as the following table, exhibiting the loss in the ffecea in several 
experiments, will show :— 



' G. Mayer, Zriliclr.f. Si-I., vol. i 



1871. 





Et«t.rX. 


«.«™,Nad.l„ 




Dry inhstanco . 

Fnl . . . . 
Aih . . . . 


49 per cent. 
20-5 ^ ., 
1-6 „ ,. 

20-9 ,. „ 


4-3 per cent. 

171 „ .. 
12 ,. „ 
fi'T .. „ 

B4I „ „ 


6-7 pet cent. 

"■2 „ „ 
S'3 „ „ 
7'0 „ „ 

22-3 „ „ 



Rice ftnd nmize must also be referred to those vegetable foods 
which »re well nssimiUted by the human digestive oi^ftus. 

In two eeries of experiments conducted by Kubner with risotto 
and polenfA the waste per cent, by the fseces waa — 





Bitu, 


PolcnU with PannMan Cbnu 


Of dry subataaces 
„ nitrogen 

n carbohjdistes 


^-Iperoeut. 

7-1 « „ 
0-9 ,. „ 
lS-0 ,. „ 


15B „ ,. 
17'5 ,. „ 
3-2 .. „ 
30-0 „ .. 



On the attlisation of the legumiuoRS there are several eiperiments 
of Woroichiloff bearing on the value of peaa.' Tlien others by 
Striimpetl bring out clearly the great infitience of the mode of cooking 
on the digestibility of the legumiuoss. For fotir cotiseoutive diiys 
ili«h«« composed of the meal of these seeds prepared with the help of 
milk, butter, and eggs were consumed. By these means a total of 875 
tsmmmesof dry substancea, containing 36-0 graoimi's of nitrogen, were 
mgmted, and the loss by the fieces was but 8'2 gier cent, of the 
nitrogen taken in. In a second eiperiment lentils were administered, 
umply soaked in water und then l>oiled, afl«r which 40'2 per cent, of 
the mtrogen was eliminated unused.* 

Rabner conducted his series of experiments as to the digestion of 
peas on the human subject ; in the 6i'st only a moderate amount, hut 
in the second an excessive, of these was administered ; the percentage 
loat hj the fiecee was as follows : — 




Exporimentd with potatoes, carrots, and savoy cabbages showed a 
y defective utilisation. 

' Wnt™clii!olI, Brrl. UiH. H;w*inMr4r., 1873, Ko. 8. p 90. 
' .4. ^tnlmpell, i^xUi^A. Atek. f. Win. Med., vol. \\\i. 16'.6. 
' M. Uuboer, XtiluKr.f. Bwt„ vol. xvi. p. 118. 



DIETARY OF THE SICE. 



'5 



loyuubUiyo 



I,l««l. 




— ""- . 


I: - 1 i 1 


1 


i 
1 
s 


1 

39-£ 


2 


Ihl 


'ii!t:i ai-.i- ' 4SIV3 .2ir>4r. 
480 3!:-3 ' a03-6 — 


isia-1 

218-8 


»4 

^•0 7 


7'l! 1 16-S ■ 

1.- 1 ■ i^-;i ; 



In oitter to ileciile the cjuoRtion. whether the humnn organs tire 
cajuihle of iligt'sting cellulose H. W'eiKke instttuttd experimentfl on 
the utilisation of celeiy, ca1)b;igp, and cai-rots. The person expevi- 
nii-nt^d o» (consumed iu the coui-se uf thi-ee days 417 grammes of the 
dry siibstiince i>f fliase vogofcibles and evaciiiited 129-3 grammes of 
dried fieces ; n Mecond individual took SS-IS gmmmes of dry matter 
and p:issed T.'vT grammes of dry faw^es. Of the unlignified cellulose iu 
the food G'2'7 per cent, and 47-3 per ceat, respectively was digested.' 

C. EXPEKIMESTS OJf THE AltSOHPTION OF FaT. 
With a viow to ascertaining what iimount of fat the human 
body can absorb Rubnei' carried out several experiments in which, 
besides bread and meat, huge quantities of fat in the form of bacon 
and butter were administered. The results are shown in the follow. 
iug table : — 

I I luKOMil 1^9 p<T wit. hj (-,•«'> 



+T-3 liJH'O i 5in"J 47 



20fV« biittiT 
I .l,.ily . , 



8-1 I 44:i-l I 
i Ore;.ty;t [-i-^- ' 

I SLble,iua...| ; I 

Ulv of f:.i . \r.r,2\ 4fi-7| :<u-o. 



I ! 



These experiments show that the absolute quantity of fat passed 
' 11. Wri-iko, ■ Unternnoliiinjieti fiber die ^'e^daulichkeit dcr Cellulose 
!,,«,■.,■ mhc/ir.f. ISM., vol. vi, 1»70. 
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by tlie bowels, ww almost the same when 200 as when 100 gi-Antmes 
of liacoD were taken. 

Not until the diiily consumption of fat exceeded 351 gntmmeR 
was the limit of perfect iissiniilation overstepped. It would seem. 
therefore, that the passage of fat with the feces does not i-iiteaa the 
consumption bat reuialns tiie Buiue until a cerUiin maximum ingestion 
is exceeded, when the asaimilution of fat rapidly declines. 

They also showed thnt the utiliantion of bacon is less than that of 
butter, wbicli Buhner atlributefl to the Utter not being eucloeed in Tut 
mils. 

Lastly, it appears from the experiments under consideration that 
the utilisation of other fuods Is iuduenced by these large quantities of 
bt, kt least that of the carbohydrates was less complete than when 
UnuUer amounts were given. 

It need scarcely be said that jxmttj jMithological conditions, 
iind especially diseases of the digestive organs, may greatly in- 
fluence the utilisation of the several alimentary principles and 
articles of food. Unfortunately we possess at present very few 
poaitive data, and these few relate almost exclusively to febrile 
states [ we liierefore shall not discuss them until we corae to 
the cliapter treating of fevers. It is much to be ho]«d that 
before long the utilisation of nutriment in various pathological 
procesees will he made the subject of numerous experimeatr, 
riiice points of the highest iuijwrtance in the treatment of the 
sick cannot fail to be brought to light thereby, for it is abso- 
lutely necessary to a rational dieting of sick persons that we 
iboald know how much of any given form of nourishment is 
absorbed and how much passes through the bowel uaused. 

Moreover, such experiments with single articles of food 
under different circumstances wiU go far to lill up the gaps tu 
our knowledge of their digestibility which at present cannot be 
got over. In all such experiments we have to contend with 
like difficidties to those already indicated in the question of 
the digeatibility of food, with this difference, that utilisation, at> 

iaguifthed from digestibility, can, in individual cases at 

j be metutiued with the utmost exactness. 
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I'nder ordinary circumstances the normal organism is led 
by the calls of hunger to take the amount of food requisite to 
cover the waste and to maintain the material status quo of the 
entire system; the general sense of comfort and strength 
giving from time to time indications as to whether the nourish- 
ment taken is sufficient to cover all the output and to prevent 
any loss of weight or energy. These sensations are, how- 
ever, by no means an absolute measure of the needs of the 
organism, for the sense of hunger cannot accurately indicate 
their higher and lower limits, and is, at least temporarily, 
satisfied by the ingestion of unsuitable food. In fact closer 
observation shows that in arbitrarily chosen diets errors are by 
no means rare, for, on the one side, a luxurious indulgence and, 
on the other, an insufficient employment of certain aliments are 
of frequent occurrence. 

On these grounds alone it would be desirable that the ques- 
tion of the amount of nutritive materials required bytheorganism 
irader diCFerent conditions should be answered on scientific data. 
ThiB is the more urgent when a fixed dietary is laid do^n for 
persons who are deprived of any choice in the matter, as the 
inmates of prisons, asylums, and other institutions. Lastly, it 
is of the highest importance in the dieting of the sick to know 
what amount of nutriment is necessary to meet the demands 
of the system without any change being caused in its general 
condition. The problem of determining what amount of food 
is adequate to all demands under various circumstances is a 
most complex and difficult one, the conditions for the solution 
of which liave only recently been complied with. 

In order to ascertain the material requirements of the 
normal man, the attempt has been made to learn how much 
food is habitually taken by different men, and how much nutri- 
ment is contained in the rations of armies, or in the diet of the 
subjects of empirical obser\^tion. 

L 2 
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The direct estimation of the intake is not of itself enough 
to prove that the dietary in question eorresiionds to the actual 
want? of the organism, for there exists no arrangement in the 
IxhIv bv whirl 1 th*.- supply am be exactly regulated to the de- 
mand. In such enquiries we can only learn what amount of 
fotMl men are afcustomtMi to take under different circumstances 
and guidtMi (»nly by their subjective sensations, their bodily 
weight and eai>ability of exertion undergoing meanwhile no 
appreciable change.* But it is certain that a control of the 
f«»od taken would in manv cases lead to verv incorrect conclu- 
sions, >inee habit in some and force of circumstances in others 
overrule the trui* expression of the natural wants ; yet, taken a> 
a whole, men are able to form a correct estimate of their re- 
tiuirements under all ordinary circumstances, so that an exami- 
nation of many dietaries approved by experience affords an 
important basis un which to form a judgment as to the quantity 
i»f f«.HHl necess;jrv under various conditions. At the same time 
we must remark that it appears desirable to obtain the mean 
value of as many observations as |K)ssible, since the actual con- 
sumption of fooil in daily life varies from time to time, although 
aveniging the same over longer periods, so that the body does 
not I'xhibit any i)erceptible change of condition. 

In course of time a mass of observations on the diet of the 
sirk has it is tiue been collected, but it will be generally ad- 
mitted that these relate rather to the quality than to the quan- 
tity of the food, and do not i>?ssess the same precision as thos»* 
made on the requirements of healthy men. As to the question 
of the quantity of each alimentary principle that may or must 
])♦• given, the dietaries used in hospitals and confirmed by ex- 
perience furnish important data. It is, therefore, a matter for 
r^'Ugnitulation that the dietaries of several large hospitals have 
within the last few vears been submitted to exact analvsis in order 
to ascertain the amount of albumen, fat, and carbohydrates in 
t»aeh iirescribed combination. In manv diseases it is absolutely 

» Tho quosticn whether a piven diet is or is not sufficient, and what 
iinterial nvsult it brinu's about in the W'dv, cannot ne tU-ei UmI bv mere ol^ser- 
\;i:iiin of tht* binly weight. Kor the pri»fMrtii»n of w;»ter m tlie tissues may 
vary or the Ivxly may take on fat while albiiiuinate.H are InMnj: withdrawn from 
t1. ■ -system. (^See yoil'^ P/tift. dti Sfojffrt\\ft,'U u. J. i:ntii)rHHff.) 
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necessary to regulate the diet from a quantitative as well as 
from a qualitative point of view, in acaoidanoe with clearly de- 
fined purposes. 

Since the primary use of nourishment is to provide for (lie 
replacement of those materials which undergo the most rapid 
wiiste in the metabolic processes within the body, it would tti>pear 
at first eight that the quantity to be administered should be 
measured by the loss of the corresiwnding elements from the 
urganism. But the more we learn of the various conditions on 
which the actirity of metabolism depends, the more clearly do 
we see that the extent of the bodily necessities cannot be imme- 
diately deduced from the amount of the products of metabolism. 
Kirst we observe that the waste is to a great extent dependent 
on the supply. The greater the mass of material on which the 
•irganism has to work the more is, as a rule, eliminated. From 
an estimation of the products of metabolism one can indeed 
judge what quantity of various substances must be ingested to 
furnish the elements contained in the excretions. But the 
effects of any food cannot be measured by the amount of nitro- 
gen, carbon, &c, therein, since it may easily happen that a food 
may contain all the elements of the excretions and yet be quite 
nnsuitable. No more can one infer from the total of excreta 
whether the organism ha« had a sufBciency of material to work 
on, or, in default, has been subjecting its own tissues to meta- 
liolism. Thus the study of inanition shows unmistakably 
il4at one cannot measure the needs of the organism by the 
nctnal waste, since, as we have seen, life will soon become ex- 
tinct if the nutriment given be measured by the metabolism of 
•tarvation. 

For the solution of the problem of estimating the require- 
ments of the organism under different circumstances it is 
neci-Gsary that we should first learn what influence each fowl, 
»r mixture of foods, has on metabolism. To know this we must, 
br keeping an exact account of the total income and output, 
Mscrrtain under what circumstances a given quantity of nouri^h- 
nieot it> capable of covering the output, and under what a 
if condition whether gain or loss takes place. 
lO folution of this question no investigator has t.ikcn so 
hare us Vol), who, by a host of experiments, estaiiU-lied 
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the conditions of metabolism In the body and the iaRQence of 
various aliments on thet-e processes, and then, in conjuDction 
with Petteiikofer, having ascertained the balance between the 
income and output in a number of cases, determined what 
weights of albumen, fat, and carbohydrates respectively were 
needed to meet the requirements of the organism, and what 
became of any excess of nutriment. 

In the course of these researches it became erident that 
the conamnption of matter in the system was, even under 
normal conditions, very variable and dependent, on the one 
hand, on the general condition and state of nutrition of the 
body, and, on the other, on the amount of work to be done, 
external circumstances also co-operating in the result. Besides 
which, a number of pathological conditions were found to influ- 
ence the metabolic processes both qualitatively and quantita- 
tively. 

On a review of all the circumstances regulating the assump- 
tion of nutritive materials we must conclude that no rules of 
universal validity can be laid down, but that each individual 
organism presents a distinct ease, subject, moreover, to con- 
tinual changes through external or internal circumstances. 
Consequently the amount of food required by diflfereut per- 
sona can, as a rule, be estimated only by averages deduced 
from numerous experiments and the experience of daily life, 
subsequently, if iiossible, adapted to the individual circum- 
stances. 

Of all the factors regulating the weight of nourishment 
required by different individuals the two most important are 
uudouhtediy bodily development and the work to be per- 
formed. And it admits of no question that a powerful hard- 
working man requires more food than a puny and inactive 
one, Pettenkofer and Voit determined the total elements 
of the iucoming and outgoing in the case of a jiowerful man of 
i;9*5 kilog. weight both in a state of rest and during work, a 
summary of the result in each case being shown in the tables 
on pp. 151-3, 

We there see, that during hard work 137 grammes of albumen 
were consumed, i.e. exactly the same quantity as during rest ; 
but, on the other hand, 173 grammes of fat, and 352 of carbo- 
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1. jSZnn^iitt cftke Ineonu! and Output with an Abundant Diet and 

during Rest. 





H«0 


C 


H 


N 





Ash 


Income : 














Meat . . 139 7 


79-6 


31-3 


4-3 


8-50 


12-9 


3-2 


White of egg 41*5 


32-2 


60 


07 


1-35 


20 


0-3 


Bread . . 4500 


208-6 


109-6 


15-6 


5-77 


100-5 


9-9 


Milk 




. 5000 


435-4 


35-2 


5-6 


3-15 


170 


3-6 


Beer . 




10250 


961-2 


25-6 


43 


0-67 


30-6 


2-7 


8aet 




700 




53-5 


8-3 


-^— 


8-1 




Butter . 




300 


2 1 


220 


3-1 


003 


2-8 


—^ 


Starch . 




700 


110 


261 


3-9 


— 


290 


— 


Sugar . 
Salt 




170 
4-2 


— 


7-2 


11 


— 


8-7 


4-2 


Water . 




. 2863 


286-3 




— - 


— 




— ^ 


Oxygen frorn 
the air 


. 7090 










709-0 






33427 


2016-3 


315-5 


46-9 


19-47 


920-6 


23-9 




= 224H 




2240 




1792-3 




1 


17920 




270-9 




2712-9 




Output: 
Urine . . 13431 


1278-6 


12-60 


2-75 


17 35 


13-71 


18-1 


Feces . 114*5 


82-9 


14-50 


2-17 


212 


7-19 


6-9 


Breath. 


. 1739-7 


828-0 


248-60 




— 


663-10 






3197-3 


2189-5 


275-7 


4-92 


19-47 


6840 


24-0 




= 243-3H 




243-30 




1946-2 




1 


194620 




248-22 




2630-2 




Balamcr: +145-4 




+ 39-8 


+ 220 




4 82-7 


!-01 



There were, therefore — 





Taken in 

137 
117 
352 


Dertroyed 


Stored np 
65 


Albumen 

Fat 

. Ourbohjrdrates 


137 

52 

352 



hydrates. During a twenty-four hours* fast the same man had 
sabniBted on 80 grammes of meat with 216 of fat. 

For the purpose of comparison Pettenkofer and Voit ascer- 
ttined the physical economy of a small and ill-nourished man 
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*2, Elements of the Income and Output with an Abundant Diet and 

duriuff Wttrk. 
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Water 
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H 


N 
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Meat . . 151-3 


91-05 


31-30 


432 


8-50 


12-90 


3-20 


White of egg 481 


38-78 


50 


0-70 


1-35 


20 
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t liread . . 4500 


208-6 


109-6 


156 


5-77 


100 5 


9-9 


Milk . 


. 500 


435-4 


35-25 


6-55 


3-15 
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3-65 


! Heer . 
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26-57 


4-48 


0-69 
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2-83 
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60 2 
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21 
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Sugar . 
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Salt . 


4-9 
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— 


— 


4-81 


Water . 


. 480-1 
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•^ 


— 
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Oxygen from 














the air . 80061 
3883-6 




300-17 




— 


1006-1 
1217-75 


24-88 


2266-63 


45-81 


19-49 




= 251-83n 
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2014-7 




1 
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— -- • 










• 
• 






297-74 




3232-46 




Output 














1 Urine . . 1261-1 


1194-2 


12-6 


2-75 


17-41 


14-74 


19-4 


i Ffecos . . 1290 


94-1 


145 


2-17 


2-12 


719 


6-9 


Uospiration . 2545o 


1411-8 


309-2 
336-3 


— 




824-8 
846-43 




3H32-6 : 


27001 


4-92 


19-53 


25-3 


, 


= 300H 




300-0 




24lK)10 




i 
i 


2400-10 




~"3()4'92^ 




Tj2'46^3 

-0-04 

1 


-042 


Jialanet': -490 




-27-13 , 


-7-10 


-004 



during rest on an ample diet. The elements of the income and 
output gave the following pro^^ortions (see table on next page.) 
On the strength of these and numerous other observations Voit 
has fixed on 118 grammes of albumen (= 18'3 N and 63 C) and 
with this 265 grammes of carbon in the form of fats and carbohy- 
drates, making a total of 328 grammes of carbon as the average 
requirements of a moderate worker. Other observers have come 
to closely similar conclusions by reckoning the nutriment con- 
tained in the diet. Thus Moleschott demands 230 gmmmes of 
albumen, 40 grammes of fat, and 550 grammes of carbohydrates 
= 20 N and 325 C for a working man. Playfair fixed the normal 
ration of an adult at 119 grammes of albumen, 51 grammes of 
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^^rbohydrates.* P^orster found the following in the diet of several 
i^dinduals of different occupations. 

So long as it was assumed that an amount of albumen was 



Albumen 



Fat 



I-abourer, 36 years old I 

Joiner 

Young surgeon . 



»• 



Powerful old man 



133 
131 
127 
134 
116 



95 
68 
89 
102 
68 
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21 


321 
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20 


342 
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20 


297 ; 


292 


21 


280 


346 
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ctmsumed in the body corresponding to the work done, it was 
naturally held that the supply of albumen was of the highest 

' Pettenkofer and Voit» * Untersuchungen uber den Stoffverbrauch des nor- 
nialen Menschen, XeiUchr. f. Biol.^ vol. ii. ; also C. v. Volt, Phytiol. d. aUg, 
StoffnreehteU nnd drr Erndhrung^ v.*.rr. 

* See especially Volt, Gutaohten iiber die Kott in den VolkaHchen, 
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importance in fitting the body for the exercise of function. In 
fact several enquiries showed that men in the habit of under- 
going great exertion took large quantities of albumen with 
their food. According to Playfeir the diet of men undergoing 
the following amounts of exertion should cont^n the respective 
proportions of albumen indicated. 





Alhu,..n 


Fit 


C.rh«h,d«t» 




Best 

Hard work . . . . 
Intense exertion . 


57 
Tl 

119 
166 
181 


It 

61 
71 
71 


340 
3*0 
630 

eer 

567 


IW) 
210 
887 
3S0 
406 ' 



Now, however, it has been proved, chiefly through the re- 
searches of Voit, that the consumption ormetjibolism of albu- 
men in the body is not raised in the least by the most laborious 
efforts ; it is the non -nitrogenous materials only whose con- 
Bumption is increased by activity. This fact is in no way op- 
posed tothe matter of expeiience, that the body requires amore 
liberal supply of albumen during bard labour ; it rather tends 
to counteract false conclusions from these results of experience 
and to make the connection clear. There can, of course, be no 
doubt that a labourer requires for the performance of a hard 
task powerfully developed and well -nourished muscles — that is, a 
large proportion of albuminous tissue in the body, for the main- 
tenance of which a corresponding amouut of albuminous food 
is necessary, as all experience of intense bodily activity goes to 
show. But a weakly or puny individual will not be rendered ca- 
pable of any greater efforts by an abundant supply of albuminous 
food ; such power can only follow slowly by increased muscular 
development consequent on an improved state of nutrition. 

For the same reason convalescents who have lost a large 
part of the albumen of the tissues through prolonged illness 
must make good the loss before they can again undertake the 
work they had been previously used to,* since the body has the 

' Quoted by Voit In hii Phfi. rf. allg. Sfnjfin<A*>I», p. 521. Toit, how- 
ever, AUochos a mai-lc (?)'■> tbe ST grBinines of albumen in the sub^slenoe diet 
and Tl granimes in that of re.st, since be believes them t<j be far too lovnnlesa 
Dr. Plajfair'i eabjectR were imusually small. 

* For ao exhaustive treaiiuent of this subjeot sm Voit, P*y*. Jtr Mg. 
Stoffircehtrlt tts.t.; also U^iuiltou Bun-ie, 'On tbe unouat ol Albumen 
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faculty of maintaiDiDg ilself in equilibrium on very different 
quantities of nutriment, provided that certain limits axe not 
overstepped either way. It is clear that life could, under 
special circumstances, be supported on a much smaller amount 
of food than a stroag working man would need ; but at the same 
time the capability of exertion would be proportionately reduced. 
It is only possible to maintain the bodily equilibrium on a scanty 
diet when the individual is feeble or of small frame and when no 
great muscular effort is called for. The so-called subsistence diet 
without work of Dr. Playfair appears to be sufficient for such cases 
only, but a strong and well-nourished man would lose flesh and 
be reduced to a low state of nutrition. A considerable reduc- 
tion of nutriment can, however, be made in old age when all the 
organs, and especially the voluniary muscles, are more or less 
ilroptiied. Thus J, Korster, enquiring into the diet in an institu- 
tion for the widows of beneficed clergjmen, found that a number 
of the old ladies were satistied with an average allowance of 67 
grammes of albumen, 38 grammes of fat, and 266 of carbo- 
hydrates, while others of the inmates required one somewhat 
larger, viz, 80 grammes of albumen, 49 grammes of fat, and 
266 of carbohydrates.' 

Some diseases of the spinal cord lead to an extraordinary falling 
off of the dem&nd for nutriment. Division of the cord is said to be 
followed bjHucb a reituctjonof metabolism that the subjects of it seem 
lo bear a strong physiological rosemblonce to cold-blooded animals. 

1 do not know whether these views are founded on direct experi- 
nott, or gathered frani thi' phenomena of the tempemture, wliicb falls 
nmarkably after destruction of the cord. The fact is that the int«r- 
Aaaga Ot gaae« i^ in many ways afiecled by uervoua iiupreesiuns, but 
tiw atetoboliim of albumen euBeiv no buch changes. It is asserted 

w yb ri by an Ordinary labourer,' ZeiUckr.f. Siel., vuL xr. Iq tbe Utt«r 
hlalLw will be found acvcnil doubts luid relliwtions which Beneke, in hU 
MMy 'Zor EmiihruiigsleLre dea gesuadcTi Uiuchea ' (_SeAr(flt^ d. Gfi. /. 
Ml fi tdm a nt 4. get. Xatmnriu. [« Harbtrg. li. I ST))), has cmI od Toit'v riewi 
■■ lA tbv anoant ot food requin.>d bj diflercot tucn, shown to ba grooiidlaa. 
Ut MMtttioii of Benrke tbat be could main'iiiii hiiusplf at b unifunu wtright 
•( UlosrMlinM, on 91 ipvoimea oC otbumen, 109 pammu of lal, aod 3M 
fMBBMB ot cnrbohjdrabM «UtitI> bf DO me&ns atone, bat so fragai a diet is 
itrtihuly UHDlBciDiil fur > strong and hard-workio^ tuan. 

' J. Fant«t, ' Beiliitro »ir EmiiLrungsEmge,' Zeiltehrf. Biol., vitl. i*. 
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by many obsei'v^rs t1iat during nocturnal rest the absoi-ptinn of oxy- 
gen and the evolution of carl>omc acid appear to be lessened, nud it is 
certainly so in curare poisoning and after division of the spinal cord, 
Voit found the evolution of carbonic add in the case of a powerful 
labouriag man, who suffered from fracture of the eight dorsal vert^bite 
with paraly^iH of the lower half of the body, 38 per cent, less than in 
an ordiniiry heiillhy man,' 

A surprising diminution of the desire for food tB frequently 
noticed it), the inaaue, but it is not, so fur as I know, determined 
whether it consists in a lessened activity of tisBua change, or ha 
abnormal state of the feeling of hunger. 

Only when considerations of economy compel one to eke 
out the supply of food are we justified in reducing a healthy 
itrganiBDi to a lower state of vitality by providing only the 
minimum allowance : in all other cases a certain amount of 
luxus is decidedly advantageous. The eon'^equences of an in- 
pufficient diet will be found, if closely looked into, to consist 
Tiot only in a loss of weight, and diminished capability of exer- 
tion and functional activity, but in many cases in a positive 
and permanent injury to the health, the constitution gradually 
deteriorating and, above all, the power of resisting various 
external unfavourable influences being greatly lessened. The 
truth of this has often been proved on a large scale in times 
of general distress and famine by the enoiinous mortality 
that then prevails from all causes. But even in dnily life one 
has ample opportunities of learning the grave consequences of 
an insuflficient diet, and it is one of the most urgent duties of 
the hygienist to demonstrate, as forcibly as possible, the close 
(connection subsisting between many forms of disease and in- 
sufficient nourishment. 

In all cases in which we have to deal with the improve- 
ment nf a depressed state of nutrition, the task of therapeutics 
consists in so regulating the supply of nourishment that a 
steady increase of the constituents of the body shall take place 
until the appearance, weight, and sense of returning strength 
bear witness that the individual has regained his normal con- 

' Pflflger, Areh. f. d. gei. Phgiiel. vol. xviii. 1878, ' Kuhrig ii. ZnnU,' ibid, 
vol. iv. 1871, ' Pettenkofer u. Voit.' ZfUtetrifi f. Biol. vdl. ii. IBSfi, Voit, ibid, 
vol. liv. 1878, Bee also Voit, Phytial. d. allg. Stfifftveechielt «. d. Smahrsng. 



PEMASD OF TJtE OJtOAyiSM FOR XVTRIMEXT. 167 

[litioa. But when in coQsequence of ioBiifficient nourishment 
the entire organism haa been seriously injured or diseases of 
single organs have been induced, although a libera! diet will 
not by itself attain the end in view, a judiciously guided diet, 
und even, under special circumstances, a dietetic course, will 
form an important and essential part of the treatment. 

But, on the other hand, there is no doubt that excess no 
less than long-continued deprivation of food may act unfavour- 
ably on the general habit of body and injure the health in 
many ways. A frequent result of immoderate feeding is an 
undue and unequal deposition of fat in the organs, especially 
those of digestion, accomjNinied by derangements of their func- 
tions comprehended under the general designation of abdominal 
plethora. A too luxurious living does not in all cases lead to 
m abnormal obesity and its consequences; it may induce de- 
rangements of another kind, especially such as have their origin 
in an unwonted overloading of the digestive organs and in a 
nstfless increase of the internal work of the body.' 

In Uie opinion of eevernl nuthorities, as F. \V. Beneke, A. Cantani. 
ke., u diet in exr^ss of the individual requirements ^aduatly leads to 
in imperfect elaboration of the nutriment taken, auil to a ' retardation 
of metatralism.' The existence of these derangements of function, 
which are the commenci.'nient and causes, or the accoinpanimeDts of 
Basy disenHes, is due, according to Dr. Beneke, to the fact tliat a part of 
the food ingested is nut reduced within a certain time to the ultimate 
prodncts of normal afisimdation, viz., urea, carbonic acid, and water, 

i the immediate eonsequences are, that the pi-oducts leave the body 
partly in earlier stages of Eplitting up than thej woittd under normid 
coaiilitiotis, and partly in the natiuul and ultimate forms, liut in 
•buonnally small amounts. Evidence of this incomplete metabolism 
i« to he fbuud in an abundance of oxalic acid in the urine, as well as 
, ui increased formation and excretion of urea.* 

1 accordance with the plan of this work, the anomalies of the 

bodily economy will be discussed so far only as they have a pructical 

liMring on the dietary of the sick. I shall therefore avoid entering 

I Koj further into the bypothesea above mentiuDed as to the oxalic and 

e add diatliiN^ee, and content myself with thu remark that they oan 

' !>■• Iinm''niuum. ' Dio l''ettaiicht ' in Ziemaseti's Bandb. d. Sjkc J^i. u. 

rraf~ roL xiil. p. I. 

• F. W. U«^okv, Ortinllitit-it drr PatM d. StrfmektU. ISli ; Araalil 
^w* Palh»L u. TMfraji. 4. SlofnrfeitrtimiilklirircH, voL L Berlin. 1880. 
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firaraely be i-econci!e<l with the present state of our knowWge of the 
iiietabolic pi-ocetses.' We cannot therefore accept uneonditioiially 
the further conclusions which these authni's ilniw, especially in re^rd 
to therapeutics, from the pathological elimination of oxjiUc and uric 
acids, &c. 

The demand of an organism for nouriflhrnent can be satis- 
fied by the administration of foods of the most varied descrip- 
tion, so far aa to prevent any loss of the material constitution 
of the body; Vmt every kind of food capable of maintaining 
the frame does not equally answer its actual requirementa. To 
satisfy these the several aliments must not only be present in 
a quantity sufficient to meet the needs of the organism, but 
also be combined in due proiwrtions. To show that the great 
majority of our articles of fo<.K! do not contain the nitrogenons 
and non-nitrogenous food-stuffs in appropriate proportions Voit 
has calculated for a number of these what quantity of each would 
be necessary to furnish on the one hand the nitrogen and on 
the other the carbon required. 



1 "xiiiM^™"' 




ForSKein.. 


Cheese 
Peaa . 
Lean meat . 
Wheat flour 
l^J'^y ■ 
Black bread' 
Rice . 
Milk . 
Potatoes . 
Bflooii . 
Ca-bBge . 
Turnip. . 
Beer . . 




2T2 
620 

638 
7fl6 
905 
989 
1430 
1868 
2'K16 
4S75 
4796 
7625 
871* 
ITOOO 


Bacon , 
Maize . . 
WTieat meal 
Rice . 
Peas . 
Cheese 
Blark bread 
Eg^ (431 . 

PotatOL-s . 
Milk . 
Cahbefte . 
Turnips 
Beer . 




*60 
801 
824 
806 

!>19 

iieo 

134S 
2231 
2fi20 
3121 
4652 
93)8 
10650 

laiec 



From the foregoing table it will be seen how necessary to 
proper nourishment is a mixture of foods. For, setting aside 
the question of the wast.e involved in an esclusively meat diet, 
few men would be capable of consuming, much less of properly 
digesting, daily, 2,6'JO grammes of meat or 4,575 of potatoes, 
and where such a diet is taken, it is at the espense of the 

' Compare Hoppe Bejler, rhytiel. Ckem., part iv. 1881 : also P. Filrbringer, 
' Zur l*hre von Diabet. mellit., Deuitfh. Arrh. /. Uiv. Mfi/. vol. xvl. ■p. 493, 
' C. von Voit, P/iyiiol. d. atlg. Stcffmcc/ueU ». d. iVnoAi-uHj, p. 4S7, 
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functional energy and health of the individual. Even milk, 
which presents the ideal nourishment of the infant, is not suited 
for the sole food of the adult, i.e. of a working man, since 4,652 
gnumnes are necessary to furnish the carbon required by the 
ordinary labourer. 

The amoant of carbon which, according to Voit, meets the 
needs of an average working man would be furnished by 346 
grammes of fat or 596 grammes of starch, if the necessary 
amount of albumen were given therewith. ICxjierience shows 
Ibat few men cinuld continue for long to take so large a quan- 
tity either of fat or of carbohydrates, and probably it is better 
physiologically, as it is usual in practice, to take the carbon 
)«rtly in the form of fat and partly of farinaceous foods. Such 
a mixture maintains the various parts of the digestive organs 
in h-althy action and thus lightens the work of each. Besides, 
tlir carl tohyd rates are not capable of replacing the fats beyond 
a certain point; a proportion of fat would appear necessary 
lo a well-composed diet, more especially if much exertion is 
required or deposition of fat desired. In fact, experience 
shows that most men lay great weight on the addition of a 
]artion of fat to their diet, and do not, unless compelled by 
circumstances, satisfy their demand for carbon by means of 
fwbohydrates only. On the other hand it is to be remarked 
in resjiect of fat, which hai; been shown to he easily assimilated, 
that considerable individual differences exist, and that many 
penons are either quite unable to tolerate larger quantities or 
on do so only under special circumstances.' 

Ad injudicious combination of the aliments, especially an 
excess of one along with a deficiency of another, may, no less 
thui ui insufficient amount of food, gravely affect the general 
eoajHtation and induce changes in particular structures which 
miut be looked on as pathological, and which may lay the 
bandstion of srricms general derangements of nutrition or dis- 
^^^•Ma of RiDgle organs. 

^^H| An irregular and inappropriate diet, in which one group of 
^^^^4-«taffs is rirprescnted in excess while another is greatly below 

I • Aimn^InK to Ibf ob»iTVBlioiv« of J, Kelii. (Dr*t*ek. llerltljahrurir. f. 

*f. tittm» i kr*Upfifgf. TOl. ili., tHTI), > ilcncirnc^ of tat id Uie fuod wuuld 
to baro (ome ludooiwe \a the produoilon of scurvy. 
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the ri,-c[uirementa of the norma! organism, is far more frequently 
met with than actuul starvation and is in one sense more dan- 
gerous, since the mere bulk of food, however unsuitable, gives an 
illusory sense of satiety and long conceals the mischief at work. 
The one-sided and defective diet one most often meets with iu 
daily life is that in which there is a deficieucy of albuminates, 
but a great excess of carbohydrates, a proportion owing to 
the composition of those vegetable foods on which the poorer ■ 
classes are necessarily largely dependent for support. 

Among the consequences of such a diet, which involves an 
enormous bulk of food, iire not only a permanent dilatation of 
the stomach and bowel, but a tendency to several diseases of 
the digestive organs. The outward appearance of such persons 
is to a certain extent characteristic, marked generally by a pale 
and puffy aspect, due partly to a general escess of water in the 
tissues and partly to an abnormal deposition of fat. Such a 
condition of body involves a considerable diminution of power, 
and of resisting injuries of \Tirious kinds, and is, without doubt, 
closely connected with the development of dyscrasis such as 
scrofulosis, tuberculosis, &c. 

Far more rarely the error consists in an excess of albuminates, 
the non-nitrogenous aliments, especially the carbo-hydrates, 
being deficient. These persons, who obviously are most often 
found among the well-to-do classes, appear, as a rule, lean, and 
present many domugements of circulation and innervation, espe- 
cially u more or less inarketl tendency to nervous irritability,' 

As the aggregate of nutriment demanded is n variable 
quantity, so is the proportion in which the slbimiinates and 
the noil -nitrogenous aliments should enter into the diet, the 
grtwtest differenws in this respect dejieuding on the general 
hubit of body aitd the work lo be done. But in disease the 
IvlMiiut between the sevend aliments found by experience 
to b«> b«ctt fi,¥ the huntiui oryainisin in a state of health may 
hkw to bo chai^ge^l in «>u<^ direction or another to a much 
gTMttwr ostvnt, MS wWn nx'taKUtsw {iroc«^s under abnormal 
vottdilion* or ttw srst<-m sutlers a drain of some of its fluids, Ac. 







DB-VXA'D OF TUB ORGANISM FOR XUTSlMEyT. Ifll 

F 'Vhen the demands of an organism have been ascertained, 
Ihe queHtion arises as to the forms in which the requisite 
amount of food may be most advantageously provided. The 
problem would he easy enough of solution were it not that 
taste and the necessity for change impose. on the composition 
if man's diet imperious conditions which cannot be neglected 
"i'liout injury. To satisfy these conditions men are in the 
liabit of using the most complex mixtures of various foods, 
the composition of which has been leamt by experience. If 
one were to attempt to miike a perfect food which should con- 
tain just the proper proportion of albumen, fat, carbohydrates, 
«ii<i salts, without reference to the teachings of experience aa to 
'Kile, &c,, the result would probably be an almost if not utterly 
inedible tnixtum, compositiim, A too great monotony in diet 
is nn error the consequences of which are often enough seen in 
•Uily life, and are known to most men by their own experience. 
From what has gone before it will be seen that the regula- 
tion of a diet for such classes of persons as cannot satisfy their 
»HnIs hy their own free choice is a matter of great difficulty, 
the more so when motives of economy are brought into con- 
sideration ; for the majority of those vegetable foods which 
CM be obtained at a low price are not easily digested, a fact 
li»t maat never be forgotten. 

In daily life the difficulties which beset the scientific 
■mngement of a normal diet are not felt, since the food is 
r^nlated by one's subjective feelings and not by a prescribed 
fonnalary, whence it not iinfrequently occurs that the quantity 
taken daily presents considerable variation, though the average 
corresponds to the needs of the system. But if the dietary of per- 
jODS who have no choice in the matter is defective or mistaken the 
eSiectA will be fur wider than those of single ill-arranged meals. 
Buidee ve have at our service abundant materials drawn from 
experience both as to the quantity of nutriment required and 
the combination of food which scientific dietetics has appro- 
priated from practical life and which cannot be dispensed witlk. 
Aj a rale man divides his daily allowance of nutritive 
materials between several meals, since it is scarcely possible 
for him to take the whole quantity required in the twenty-four 
boon at one time and to submit it to the action of his digen- 
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tive appantus, and, ai J. Fonter has veil »boini, it ban not 
tb« lame effect on the fcDctlons of the bod; if tbe materials 
fuf metabotutn are preacnted to tbe organs at one time and in 
gnat eXG«M or in smaller quautitie« at mterraU, a greater 
uniformity in tbe metabolic processes being certainly attained 
by tbe tatter course.' In general three meals are taken, but 
tbe labouring popolation, whose diet is largely composed of' 
vegetables, usually take some bread between their proper meal^. 
Tbe principal meal is in some countries taken at noon, in others 
in the evening, without any reasons being discoverable uncon- 
ditionally in favour of one or the other time of day,* It roust, 
however, be pronounced inexpedient to take abeavy meal late 
in the evening and shortly before going to sleep, since the 
activity of digestion abates during sleep, and over-loading of 
the organs of digestion disturbs the reet. 



SUNDRY (CONSIDERATIONS . DIRECTED TO THE 
SOLUTION OF THE QUESTION AS TO THE 
QUANTITY OF FOOD TO BE ADMINISTERED IN 
DISEASE. 

Thn data wo poEBoss as to the needs of the normal organism 
under different, cirpuiustuiicee must find their application in th-' 
dietary of sick perRons. At the same time the question wi!I 
present itself in each individual case, What material effects 
will Iw hnnight about in the body by the supply of nutriment, 
iind what functional activities be evoked ? Above all will it b.> 
ni'ct'ssnry to assure oneself whether the food can entirely re- 
place tlie waste of the system, or whether such a result is to be 
Htlalueil only in [lart ; or, again, it appears on other ground'^ 
thnt H change in the gt>neml nutrition is indicated. 

Tv> nsrertaiu wh»t quantity of food is necessary to obtain the 
material effcetn wmteraplated it is essential that we should 
kiinw fir*t the auiouut of waste which occurs in most patho- 
lii){ifal iMnililiou*. We must further enquire whettier the 
■tevi'inl Hiimenis will exert the same effi-ct* on the metabolic 

■ Ai>s<*\lln|t h> thp Mth'nUliniis i,'<t Vuii tk« Mum* woffcnea take BO ppr 
i-«n> t>t I)h> nltMiwn. «1 ft r*n\, nf ih* tu, kkl a prr cent ol lt>« nrbo- 
t.\.t>iilM «l iWiT .Wly >»li.«* (u iW mWMm; mmL i. J-o«»t*c tnmA ua ^ 
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and the fuDctioos of the organism under abnormal con- 
ditions of cell action as in a state of health. That this is not 
always the case is shown, for example, by the behariour of the 
carbohydrates in diabetes mellitus. 

In the healthy man the material results deeired may often 
be obtained by foods of very different kinds, since bolh qualita- 
tively and quantitatively the digestive organs permit a consider- 
able latitude in this respect. But it is quite otherwise in many 
diiieaBed conditions in which the activity of the digestive organs 
is more or less impaired, so that the ingestion of food is reduced 
to the narrowest limits. In all such eases the demands of the 
organism measured by the amount of wast« can be satisfied bo 
f^i only as the capabilities of the digestive organs allow. It is 
scarcely necessary here to insist on the fact that the sense of 
hunger, the longing for food, furnishes an important indication 
of the capacity for digestion. 

The solution of this question, how much of each food stuff 
expedient in the diet of the sick, is attended by still further 
k difficulties when we have to do with the acute febrile states ; 
for in these cases it is quite possible to bring about an elevation 
of temperature by means of food, since, though the food stuffs 
undergo the same splitting up in febrile as under normal con- 
ditions, they do notalways seem to induce the same effects. It 
u at least very probable that with very high temperatures it 
would atill be impossible entirely to prevent the waste of the ele- 
meats of the body itself even if it were practicable to administer 
the most liberal allowance of albumen, fat, and carbohydrates. 
These considerations must not be allowed t:i outweigh the greater 
danger of prolonged inanition ; besides there is no doubt that, 
though we cannot altogether prevent the waste of tissues oc- 
comug in fevers, we can by judicious feeding considerably 
reduce it, the functional capabilities of the organs being at the 
ma^ time greatly enhanced. 

The separate factors, therefore, on which the amount of 
oonuhment to be administered to the sick must necesrarilr 
depend scarcely admit at present of being determined even 
** geneml principles; far less are we in a position to lay 
rules for an accurate estimate in individual cases. A 
field lies 0[>en for future research in this direction, for 






our knowledge as to the amount of waste and the effects of 
each foodstuff, as well as of the digestibility and utilisation of 
various articles of food under different pathological conditions, 
18 at present very unsatisfactory. Such researches are attended 
with many difficulties, and the great multiplicity of conditions is 
such that only by means of numerous observations and great 
labour can any rules of general application be obtained. Mean- 
while nothing remains hut to order the diet of the sick as expe- 
rience has ehown to be best ; obviously we cannot as a rule en- 
quire what amount of food a man would seek imder particular 
pathological conditions if guided by his own free will alone ; 
but we shall submit to a close scrutiny the prescriptions which 
physicians have laid down for the diet of their patients. For this 
enquiry the dietaries in use in different hospitals furnish doubt- 
less the most valuable material if their composition he known, 
and also the principles by which any deviation from the sheets, 
when permitted, is guided. In 1853 F. W, Beneke published 
a statistical report on the dietaries of the principal hospitals of 
London, including several institutions for convalescents, with 
statements of the relative proportions of nitrogenous and non- 
nitrogenous matters contained in each. From this we extract 
the following tables.' 





Hot 


Bi«d 


^ 


Sa«« 


.„ 


JM 


KUk 


Oo« 


B«v 


^ 


MidrtiMei Ho«pit«J 


117 


361 


£34 


_ 


44 


~ 


202 


_ 


_ 


_ 
























HoHpiMl . 


117 


351 


234 




29 


22 


392 




686 




Hospital for Con- 






















samptioD . 


117 


361 


154 








401 


» 






St. Oeorge's Ho«- 






















pit*I " . . 


17S 


361 


234 




44 


99 


392 




B86 


























pital . 


22t 


409 


361 




88 




393 








Gennui Hotpilal. 






















TMstoa . 




351 


334 




44 


£9 


6SB 








Woolwich BospiiBl 




361 


ie» 


16 






292 






32 


Boyil Sra Bathing 






















loliniuuy. Uar 






















g»te . 


SI7 


501 


217 






ta 


334 




l.l«9 


37 


Metropolitan Bs- 






















tkbllabment. 






















Mux«te< . 


125 


409 


334 


29 




25 


146 




309 




Chlt«iiu Bellevue . 


171 


10» 


334 


15 


^ 


25 


292 


- 


686 


12 



I BQnck«^. Arck.f. yhi/tiol. Hrili , 12lh year, 1863. 
■ yur M-rofulotu childiGQ, 10 to IG jieats of age. 
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From which we may calculate the proportions of albumen^ 
feit, and carbohydrates.^ 



Middlesex Hospital 

St. Bartholomew's Hospital 

Hospital for Consumption 

St. George's Hospital 

Westminster „ 

German 

Woolwich 

Royal Sea Bathing Infirmary, Mai^gate 

Metropolitan Establishment 

Ohiteaa Belle vue . 



n 



»» 



»» 



Albumen I Fat I Carbohydrates | 



85 
83 
83 

100 

125 
97 
87 

123 
83 

102 



28 


297 


50 


291 


32 


254 


65 


308 


43 


388 


68 


309 


34 


347 


55 


438 


48 


359 


60 


364 



In the year 1856 W. Hildesheim in his ^Normal Diet' gave 
a calculation of the diets adopted in the Russian lazarets. 
These consist of an ordinary diet, a number of extras, and of 
several beverages, among which are beer, brandy, wine, gruel, 
barley water, rice water, toast water, and milk. The ordinary 
diet itself is of four different grades, having on an average the 
following composition : — 



1 

1 


Albumen 


Fat 


Carbohydrates 


J 1st diet form 

1 "flMl „ f* . • . 
''d n n 

i 4tn »»»»••• 


1 25 grms. 
84 „ 
66 „ 
18 ., 


19 grms. 

19 » 
19 „ 

18 „ 


508 grms. 
283 „ 
146 ., 
Ill .. 



The dietaries may, by doubling the meat ration or adding 
extra2», be made to assume a great variety, as is seen from the 
f< blowing statement of Hildesheim : — 





Albumen 


Fat 


Carbohydrates 






Grms. 


Grms. 


Orms. 




a. Doable meat ration . 


164 


26 


508 


Ist Diet 


h. Single „ „ 


125 


19 


508 




^ c. With b?er as drink 


125 


19 


548 




a. With egg broth . 


123 


31 


283 




h. Doable meat ration 


117 


26 


283 




0, With 1 lb. of bread . 


95 


19 


838 


2nd Diet ^ 


d. With coffee 


89 


22 


300 


e. With barley water 


87 


19 


327 




/. With gruel . 


86 


19 


313 




y. Single meat ration 


84 


19 


283 




^ k. With beer as drink 


84 


19 


323 



* 110 grammes of roast meat- 133 grammes of raw, and contains 26*1 
{Omnunet of albumen and 14 grammes of fat. Bread contains 9*2 per cent, of 
albmnen and 67*3 per cent, of starch. Compare F. Renk« Ueher die Kott m 
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Gruu. 


Ormu 


Diu 








a. With egg broth . 


95 


31 


lU 








b. With veal aod eee 














broth . . 


91 


37 


160 








e. Pickled veal 


89 


33 


116 








d. Bouilloii . 




96 


116 








e. Bread and milk . 


BI 


32 


1TB 








/ Hiue niilk . . . 


74 


MB 


191 








g- Milk . . . - 


71 


M8 


157 








*. Two egga . 


68 


29 


146 








i. K»tra"ll . 


67 


lU 


SU8 








i. Toast and water . 


67 


19 


90S 






3rd Diet 


/. BteadBOup, 
m. Wine 


66 
65 


21 
SI 


169 
»)1 








1. Egg and barley soup . 


61 


28 


167 








0. Coffee .... 


61 


23 


IM 








p. Beet BOnp . 


60 


25 


196 








, Barley waler . . 


6H 


19 


191 








r. Oatmeal gmel , 


68 


2<) 


176 








J. Ricegiuel . 


B» 


19 


169 










67 


19 


16(1 








u. Kinele meat ration . 


66 


19 


lie 








», Beer as drink . 




19 


156 








«■. Wine „ 


66 


19 


l«t 








a. Bread and milk at 
















10 


25 


132 








6. Bread aonp at 














dinner . 


!6 


17 


113 








c. Wine Boup for dinner 


23 


17 


ue 








d. Beer , 


17 


18 


132 








e. Semolina „ 


IS 


18 








4th Diet 


/. ToBBt water as drink . 


33 


IS 


IB7 








g. One egg . . . 


21 


23 










h. Barlej water as drink 


21 


18 
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i. Oatmeal gruel „ 


20 


19 


110 








k. Kice gruel 


SO 


19 


131 








I. Bice water „ 


19 


19 


122 








«,. Wine „ . 


18 


19 


126 








n. Sugar .... 


IS 


19 


138 






In the opinion of Hildeslieim these dietaries, even when comhinw 




■with extvw, are not in all respects adequate to the requirements of dit- 


eaae. He himself sought to determine the proper diet for men underall 


possible circumstHiices in Barral'a metabolic eqnivalents, vi*. the car- 


bonic: acid eliminated in respiration and the nitrogen in the urine and 


fieces. In this way Hildesheim thought he could lay down formube 


for the diet of the E;ick, as a standard for which he made use of the 


metabolic equivalents of inanition. As it is not without interest to 


know the data from which he deduced bia dietaries I will transcribe 


K^ his proportions verbatim. 


^h ' In most diseaeee the demand for nourishment is so modified that 


^^L tike albuminates and fats must be reduced in quantity ot even altogether 
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withheld, partly because the digestive organs can assimilate them only 
tu a small extent or not at all, partly because there id a large quantity 
uf waste matters in the blood, which must be eliminated before meta- 
lulism can lesume its normEil course, and partly for other re»son.<. 
i^ince, then, the body suffers a contlnuons loss of the pt-oducts of meta- 
liuUtm, without assimilation of otber matter to replace the loss, it con- 
"iimes its own substance and loswt weight to a corresponding ilegi-ee, 
iinil ihis the more notably the longer this one-siiled metiibolism goes 
"H. After the cessation of the disease and during tbe recovery of the 
'ligative power the demand for these matters returns and a restora- 
\\n diet gradually replaces the logs. 

' It ia <juite otherwise with tbe carbohydrates. The demand for 
r^intion remains more or leas unaltered in disease, and never sinks 
luwer than tbe minimum of rest. Even if the pabvilum of the blood 
Mtre as respiratory material and undergo oxidation into earbouic 
•dd uid water, we have in this an indication for their speedy removal 
(no the divniation ; the available stock is very aoou exhausted, and 
inuiition with its consequence follows if an adequate supply of carbo- 
I'jJrit)* be not forthcoming from without. Such a spare diet aa ha» 
lung been deemed necessary for the sick, and which withholds the carbo- 
'lydtates as well aa the albuminates and fats, exposes the pitient to the 
■iuiger of inanition, which may very soon take on the character of 
•Shoua.' 

Id a dietary which Hildeeheim constructed, cooidsting of 12 
indtt, his idea of the function of the carbohydrates in the organism, 
Mttuding to the propositions given above, is carried out. 



1 


Alb^n,™ 


P»i 




I 


(iraii. 


(inm. 


am». 


Ist grade . 


l«i 




600 


! IFnllorconva. 2nd „ 


1S3 




*74 


\taoaa diet 3rd 




lie 


35 


447 


; lih 




103 


31 


431 


j r.tL 




88 


SIS 


3as 


11 Han diet . «f^ 




73 

as 


22 


3GS 
342 


1 Bth 




44 


13 


SIS 


m.Q«n*rdi.il,^[^ 




•i9 
15 


B 
5 


SS9 
263 


("■■"-"^^"■ilith : 


~ 


~ 


837 
118 



^P Tbe«e foodstuffs were to be given ia the forms in rach of 
^to twelve grades {aes next page) : — 

C. Kirchner in his 'Text Book of Military Hygiene,' which 
aj)p«ar«d in the year 1669, gave a calculation of the diets in inr 
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Onde 


Bread 


Keat 


Batter 
42 


Keal 
117 


According to Choioe 


1 
Sngar 


r 

Pens, &o. 


Nndeln 


HUlet 


-1 
Potatoes 


1 


702 


234 


234 


117 


175 


701 


_ 1 


i 2 


643 


195 


38 


117 


234 


117 


175 


701 




' 3 


6«6 


156 


35 


117 


234 


117 


175 


701 




4 


526 


117 


31 


117 
QriNite 


234 

Pearl 

barley 


117 
Bice 


175 

GroaU 


701 




5 


466 


156 


23 


117 


117 


117 


117 


.^ 


— 


6 


408 


117 


19 


117 


117 


117 


117 






7 


350 


78 


15 


117 


117 


117 


117 






8 


292 

Rulla 


39 


11 


117 


117 


117 


117 






9 


17G 


— 


7 


176 


88 


88 


88 






10 


88 




5 


88 


88 


88 


88 


— 


88 


11 









ii7g; 


1 




— 


— 


(234 1 
Ul7 


12 










1 






— 


117». 



in the Prussian military hospitals, and states the following as 
the composition of each meal : — 







Albumen 


Fat 


Carbohydrates \ 




• 


Grms. 


Omu. 


Orma. 


f Breakfast .... 


6-9 


11-2 


30-9 


J Dinner .... 
'' Supper .... 


430 


15-9 


114-4 


6-9 


13-0 


66-7 


vBread 


46-8 


8-8 


287-7 
5530 


! Total .... 

1 


1120 


530 


[Breakfast .... 


4-6 


7-5 


26-4 


1 jj Dinner .... 
Supper .... 


38-3 


14-7 


79-5 


66 


8-9 


420 


VBrearl 

Total .... 


23-4 


4-4 


143-8 
3300 


760 


380 


[Breakfast .... 


3-4 


6-2 


151 


yjy J Dinner .... 
^*^-l Supper .... 


25-7 


13-5 


28-8 


35 


6-8 


30-5 


,Brea<l .... 


11-7 


2-2 


71-9 


Total .... 


450 


290 


1720 




[Breakfast .... 


3-4 


5-2 


15-1 


IV.- 


Dinner .... 
Supper .... 


0-8 
3-2 


20 
61 


23-7 
241 


(Bread 

Total .... 


11-4 
210 


0-9 


53-6 
1370 


150 



According to Kirchner the various articles of food were 
distributed as follows : — 



» W. Hildesheim, Die Normaldiat, See also Fr. Renk, Ueher die Koit im 
Krankenhauio zu Munolien, 
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iwDkt 


iadinn 


MD^. 


n.Dtat 




Ormi. 


Onr* 


Grmi 


Gm* 


»,Uuaor . . . . 


63 


36 


29 


39 


J 1 Oat, groats or 


62 


36 


29 


29 


:i 


Peail barley. 


fi2 


S6 


29 


29 


Hotter per quart of soup . 


M'5 








UMt .... 


U6 


146 


146 


— 




_ Rice or 
1 Pearl harlej or . 
^ Poasor . . . 
t. BeaoBor . . . 
■ ¥ Lentils or. 


8S 


SB 


4* 


_ 




95 


6S 


44 






205 


146 








205 


146 








20G 


116 








p.. Millet or . . . 


127 


SS 


63 




1 


103 


73 


4* 


— 






Rice with . 


68 


44 


29 


_ 




s 


Polatoes . 


127 


73 


44 








Pearl barley with 


&S 


41 


29 






h 


PoUto«s . 


127 


73 








Peas with . 


146 


102 








n- 


Potktoei . 


219 


146 








&5 


Beana with 


KG 


102 








c,- 


Potatoeg . 


219 


146 








£* 


Lflntils with . 


116 


102 






it 


=> 


Potatoes . 


219 


146 


— 


— 


J 




Potatoes or 


731 


eS5 


_ 


_ 






Carrois with . 


685 


439 










Potatoes . 


S19 


146 










Turnipii with 


GHS 


499 






1 




Potatoes . 


219 


146 








1 


Kohl riiben with 


43D 


292 








Potato<« . 


219 


146 








"a 


Kohl labi with . 


439 


292 








1 




219 


146 








White ckbbage with. 


439 


202 










PoUloea . 


i!19 


146 








^ 


Savoys with . 


439 


2U2 








Potatoes , 


219 


146 










Qreen beam with 


439 


292 










PoUtoea . 


219 


146 










Greea peas with 


219 


219 


146 








Carrota 


6SG 


439 


292 








Spinach . 


— 




Ipeok 


ipeok 


' 


Bnckn 


heatarokta 


73 


68 


43 


43 




Pwdtawlojor . . . 


61 


36 


29 


29 




OalftroaUor . . 


SI 


36 


S9 


29 




¥,-li«il KToaU or . . . 


61 


36 


29 


29 


i 


PuIaloMOT . . . . 


BBS 


439 


2!t2 




Z' 


Millet or . . . . 


73 


68 


43 


43 


S 


Bread or , . . . 


146 


102 








RoU 


101 


73 


68 


43 


1 


Heal 


61 


36 


29 


29 


lBuIIct 


11 


T 


S 


6 


K. 


S8B 


292 


146 


Ta 



170 



DIETARF OF THE SICK. 



This diet Kirchner does not consider at all suflScient, 
although the medical oiScer is able by means of extras to 
I)roduce every possible combination. In fact in the Prussian 
garrison hospitals a liberal supply of extras is the rule. 



Description of Eztru 



1. 

2. 

3. 

4. 
5. 

6. 
7. 

8. 

y. 



10. 

11. 



12. 



13. 
H. 
15. 
16. 

17. 

18. 

19. 
20. 

21. 

22. 



Beef steak, beef fillet or thinly sliced 

Butter . 
Roast beef. Beef 

Bacon 
Mutton cutlet. Mutton 

Butter 
Roast mutton 
Pork cutlets. Pork 

Butter 

Bread crumbs . 
Roast pork. Pork 
Roast veai. Veal 

Butter . 
Veal cutlet. Veal 

Butter . 
Pickled veal. Veal . 

Butter 

Vinegar and spices 
Raw ham 
Mashed potatoes. Potatoes 

Butter . 

MUk 
Rice pudding. Itice . 

Milk 

Sugar 

Cinnamon 
Sauerkraut. Cabbage 

Fat. 
Apple sauce. Apples . 

Sugar 
Stewed fruit. Fresh fruit 

Sugar 
Dried plums. Plums . 

Sugar 
Bouillon. Beef . 
Bouillon with egg. Beef 

i^^gg . . . 
Light- boiled egg 

Wine soup. Light wine 

Sugar 

(White roll) bread crumbs 
Wine sago soup. Wine 

Sago 

Sugar 
Bread and milk. Milk 

White bread . 



Qiuuitity proTidfld with each Diet 



I — 



730 



1460 
290 



U60 

14-5 

1460 

7-3 

1460 

14-5 
1460 
1460 

14-5 

7-3 

1460 

1460 

14-5 
146-0 

14-5 
1460 

14-5 

73-0 

5120 

73 

.360 

440 

2860 

7-3 

1020 

22-0 

1460 

290 

1460 

290 

730 

14-5 

1460 

1460 

One 

One 

1430 

290 

14-5 

1430 

290 

14-5 

4300 

290 



no 

2860 
7-3 



1460 
290 

1460 
290 
730 
14-6 

1460 

1460 
One 
One 

143 
290 
14-5 

1430 
290 
14-5 

4300 
290 
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DMcription of Extras 



^ Beer soup. Beer 

Bread or . . . 

I BoU . . . . 

! Sogmr .... 

I Butter . . . . 

24. Dried plum soup. Plums . 
; RoU . . . . 
I Sugar .... 
I 25. Bilberry soup. Bilberries . 
I RoU ... . 
, Sugar .... 
; 26. Chocolate . . . . 
Milk ... . 
i 27. Cocoa 



Sugar . . . . 

Yolk of egg . 
28. Coffee. Boast coflfee . 

Milk . . . . 

Sugar .... 
' 29. Tea. Black or green tea . 

Milk . . . . 

Sugar . . . . 
, 30. Lemon .... 

Sugar .... 
31. Butter .... 



Qiuuitity provided with each Diet 



7-3 
960 
14-6 

1-2 
960 
14-5 



7-3 

960 
14-5 
1-2 
950 
14-6 



— 1 



— 290 



2860 
440 

14-6 

73 

680 

14-6 

14-5 

quart 

14-6 

14-5 

440 

2860 

14-6 

14-6 

One 

73 

960 

14-6 

1-2 

960 

14-6 

Half 

290 

290 



2860 

290 
14-6 
7-3 
44 
14-6 
14-6 

1 quart 
14-6 
146 
290 

2860 
14-6 
14-6 
One 



Half 
290 



In addition the various drinks, as porter, light or strong wines, 
^r, vinegar, milk, gruel, harley water, rice water and gruel, toast 
Aod water, and malt water, may be ordered. 

As regards the proportion and amount of the several ali- 
ments contained in the usual diet of the Prussian military 
hospitals there is a statement in the ^ Handbook of Military 
Hygiene,* by W. Both and R. Lex, which diflfers little from 
the calculation of C Kirchner. According to these authors 
the several diet forms contain the following quantities of each 
aliment : — 



1 


I. 


II. 


II L 


IV. 


A. Breakfoit : 

Albumen 

Kat 

Carbobydrmtea .... 


7 
12 

42 


6 

8 
29 


4 

6 

25 


4 

(> 
25 
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B. Dinner: 

Albumen 

Fat 

Carbohydrates 

C. Supper: 

Albumen 
Fat . 



Carbohydrates 

D. Extra bread : 
Albumen . 
Fat 
Carbohydrates 

Total: 

Albumen 

Fat 

Carbohydrates 



50 

20 

120 

8 
14 
60 

50 

9 

300 

115 

55 

522 



IL 



43 

18 
90 

7 

9 

46 

26 
4 

150 

81 

39 

315 



ill. 



IV. 



29 
17 
32 

6 

7 

32 

14 

2 

90 

52 
32 

179 



2 
2 

4 

6 

26 

8 

1 

50 

18 

15 

127 » 



In the French military hospitals there are seven diet forms, 
which, according to the statements of Kirchner, contain the 
following amount of foodstuffs : — 



Albamen 


Fat 


Carbohydrates 


Full diet .... 


119 gruiA. 


57 grms. 


448 grms. 


i 






91 „ 


47 „ 


357 „ 


i 






70 „ 


39 „ 


225 . „ 


i » . . < 






35 „ 


25 „ 


134 „ 


* M . . 






19 „ 


17 „ 


89 „ 


Broiid diet 




H „ 


36 „ 


89 „ 


Absolute diet . 




1 _^ 




1 



Of bread, besides 40 grammes in soup, there are given with the 
first live diets from 330 to 40 grammes, of meat from 140 to 35 
gnimmes in the first four diets, as well as rich or thin soup with 
from 250 to 1 25 grammes of vegetables. Further, along with the 
bit>i\d and ' absolute ' diets, in the latter of which only fluid foods are 
^iven, roast or boiled meat, fowl, various soups, vegetables, milk, eggs, 
fnut8, ootft^, chocolate, and wine may be given on a medical order 
withiu pi\*soribed Hmits.^ 

in the English army hospitals there are, according to 
Kirt»huer, ten different diets, containing the following quantities 
of albumen, fat, and carbohydrates : — 

* W. Uoth and R. Lex, Handbuck d, MtUtdrgnundkeiUpflege, voL ii. No. 2, 
« If. Kirvhnor, op. cit.. and Roth and Lex, op. cit. 
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Albnmen 


Fat 


CarbohjdratM 


Tea diet . ' . 


25 


10 


188 


Sonp „ . 








27 


10 


2B4 


Broth „ . 








1 68 


30 


216 


Milk „ 








1 102 


69 


354 


Low „ 








1 ^9 


27 


328 


Fowl „ 








96 


44 


300 


Half „ 








; 87 


59 


367 


Fish „ 








' 89 


91 


353 


Meat „ 








102 


29 


359 


Foil „ 






107 


69 


333 



These diets are composed of the following quantities of each 
kind of food : — 





Tea 


Soup 


Broth 


Vilk ' 


Low 


Chic- 
ken 
Diet 


Half 


FI»h 


Meat 


Full 




Diet 


Diet 


Diet 


Diet 


Diet 


Diet 


Diet 


Diet 


Diet 1 

1 


Bread . . 227 


227 , 


340 


396 


396 


509 


453 


509 


509 


453 


Tea 




14 


7 ' 


7 




7 


7 


7 


7 


7 


7 


, Saear . 




71 


42 


42 


28 


42 


42 


42 


42 


42 


42 


Milk 




170 


170 


170 


1,704 


170 


170 


170 


170 


170 


170 


i Beef 








226 






— 










Matton 




- 





— 




227 


^i^m 


227 




227 


340 


Fowl 




^— 










227 










' Pish 




— 








— 




— 


227 


— 


^— 


. Batter 




— . 






— 


28 


28 


28 


56 


28 


28 


Potatoes 


— 












227 


227 


227 


454 


VegeUblea . 








— 




— 


113 




113 


113 


Rioe 


— 


— 


—. 


57 


— 










— 


' Groafs . 




— 




— 


— 




42 


— 




42 


Meat . 


— 


— 


— 








7 




— 


7' 



According to Parkes the proportion of albumen varies in 
the diet of English army hospitals from 25 to 102 grammes, 
that of fat from 9 to 79, and of carbohydrates between 186 and 
420 grammes.' 

According to Both and Lex there are in the Russian 
military hospitals three principal grades, an ordinary, middle, 
and low, besides minor varieties. These are again divided, in 
the same manner as the soldiers' daily rations, into meat and 
fart-day diets. The former in its ordinary form consists of 
409 grammes of meat, 819 grammes of rye bread with groats, 
sauerkraut, dried vegetables, &c., as well as 1*23 litre of kwass 



* S. Kirchner ; alao F. Ronk, Ufber die Kott im Kranieniavif :u Miinchen. 
' From Roth and Lex, op. cit. 
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(rye beer) ; the miiliUe of 205 grammes of meat, 61 3 of white 
bread, vegetables, and condimenta; the low of 205 to 409 
grammes of wbite bread, milk, tea, sugar, dried fruit, &c., but 
no meat. The ordinary fast-day ration triosely resembles that 
of the healthy soldier, but includes only 819 grammes of rye 
bread besides V23 litre of kwass, and groats for breab&st. 
The middle allows for dinner and supper a porridge with fish ■ 
or mushrooms, and 409 grammes of whit« bread ; the low, ten \ 
with sugar for breakfast, oatmeal gniel with honey or oil for I 
dinner and supper, and 209 grammes of white bread. ' 

Sigrist ' examined the diet in the clinical wards of the Mili- 
tary Hospital at St. Petersburg, and obtained the following 
results : — 





Albmnm. 


F.t 




Bi»d 


l«t 

3Bd 

Middle ration '. '. '. 

Ertra«rdi«ary ltati«ai: 
Kisell (red groats) . 
Milk 

Fish floup .... 
Ofttmeal porridge 


99f> 
lOi-6 
981 

G5-2 

13 
2T1 
120 
181 

1-3 


354 

34-2 
B-3 

18.fi 
10» 
20 


371-4 
4W'9 
413-0 
446-9 
413-0 

lan-B 
69'6 

101 ■! 
14-1 
34S 


B17 

sae 

316 
S90 
310 



A thorough examination of the diet of the patients in the 
city hospital at Munich was carried out by F. Renk. The 
various diets are arrdnged in the table on the opposite page. 

Tbe five grades may be further varied by making use of the 
choice of foods given under each bead, thus : — 

1 . Ordinary diet and milk diet. 
■2. Quarter diet, and again with either milk or light puddings. 

egg, or fruit, either fresh or stewed. 
3. Half diet. Morning with milk, or half diet hash, or 

I Sigrist, ' Analyse der den kranltBn Soldntea im klin. Militarhospitiil 
verabfoipten Nahrung,' Pi-irribiirp. m/id. WoehenteliTift, No. 22, 1880, from 
Virchow.Uiraoh, JahTCthrr.f. 1880, vol. i. 
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farinaceous, or milk foods, or half diet with extras for 
supper. 

4. Three-quarter diet with veal or beef. 

5. Full diet, and again either with meat or farinaceous or 

milk foods. 



^M 


LcmDlPt 


(ia.rt«rDl« 


H..D,,. 


T^r^^umr 


FoU Wcl 




Co(r«n^ 


DotTMlU 
































■■IdlV 


ST broth witb 




Tli*»m.«la 


TlicBmeMiD 


-nicnineuhl 




or milk 1 L 


brt 




1M( 




or thk* Kmp, 


with ™il. 










« Dink, of 












«ehil. 












^^n"™""""' 






"^TZ 




orwIthilpprUi. 






OrpUlnUi^k 


of """nnwrd 




B«.t « ?t™ 








(miU 




«lt). VIMM.- 


wiih Ttgcta- 


KoM 


or CuiUnb, 






blslU 


w«)i.. 




°'«i;h"^ t. 








MOP, 


•ithtoU 


food. ■ 




food. 








or mltk food 


oritewMorln 






'•^'■' 








-■itbroll 








^.p„.M.r-l 


BooDuordtn 1 








or'JiU .«! 




Jt^„, 












100 PIB 








1 d«JI. TMl 




OB t dl^. 


>Mh( 




Broth or milk 


bruthiUoo 


TbencwHis 






BOOB 


•npwltliroll 




biJldlot 


mlBHd *Hl 










ii>nktwi«. 












I d«jm wllh 



Besides these there are other extras, as ham, butter, cheesp. 
fiemogs, eggs, bread, milk, tea, and coffee for supper. Beer 
nuty be allowed to the extent of ^1 litre. Wine, ou the other 
haod, is not included in the diet list, and can be ordered only 
M a medicine. The several diets are further varied by a daily 
change in the soup, vegetables, farinaceous and milk foods, and 
in the cooking of the meat. 

To obtain the relative nutritive value of the different diet.'* 
Benk ascertained on the one hand the average weight of thr> 
ntioos and the mean percentage of dry matters in each, ou the 
o*her band the quantity of raw materials which were used for u 
girco number of rations. Comparing these he arrived at the 
refolts shown in the following table: — 
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Coffee with milk and ii 
One roll (BO ffnns.) . 
260 ccm. milk . 
Coffee aQd toll . 
Milk 

MaccftToni soup 
Rice soup . 
Panndel »oup . 
Semolinn mnip . 
Kfrg and barley soup 
Sa^ Boup . 

Pearl barlr; soup 
Savoy soap 

„ ,. with loajted sippels 
Plain broth 

SpinHch 

Itlup cabba^ce 

White „ 

fiavoj 

Kohl rabi . 

ErlrlotBCheii' 

Carrots 

Tomips 

I'lns . 



§ 
I 

l-Leniiln 
llaked dumpliiipi 1 r 

I.iliht pnddinif . 
Dread (luiiiiillii^ 

FIODT 

Kcmolina .. 
Ilrcad niBi-caroni 
Vennieclli . 
ftprlrja,.!. . 

;e boil.-.! ill milk 



Urnth 

Brain Raucc and prpparpil veal . 
■wed venl witii fat and sauce 
KuaKt veal with sauce, for dinner 
„ „ ,. „ supper 
Hiish with two dumplings 
I liiimplings 



U-15 I 



18-0 
21-2 
200 



24-2 
«82 
36-» 



!)'2 


7-1! ; 


lfi-.-> 


'r.J 


2«'S 


lB-2 1 


38'il 




20 


lit) 


1-0 


6-0 


20B 


IB 3 


318 


(!-7 


lfi'4 


4-7 


lfi-9 


131 


2'1 


3-B 



KrddolBchen I believe to be a variety of kohl rabi, the bulbous enlnrj 
ment r f wliich ijt undergroand, wbereM that of the kohl rabi proper is above 
Tkanelatob.] 



QUANTITY OF FOOD IN DISEASE. 



]77 



The mean nutritive value of the individual dishes is seen 
from the following tables : — 



t 

1 


Alboiuen 


Fat 


Curbuhytlrates ^ 

1 


1 

' 1. Diet . . ; 


a. Ordinary , 


4-6 


2-7 


26-2 1 


h. With milk . 


30-6 


291 


31-5 




r a. Ordinary . 


37-5 


25-8 


1503 




h. With light pud- 








XL Quarter diet - 


dings . 
e. „ fruit . 


32-8 
25-9 


221 
13-9 


130-5 

1780 


1 


d, „ bather ? (J/w«) 


39-5 


26-3 


169-2 


' 


20-3 


17-7 


23-6 




, a. Ordinary 


47-9 


25-1 


145-2 




^ h. With milk . 


53-9 


30-9 


136-5 




c „ hackee 


410 


28-4 


167-6 


in. Half diet 


d, „ fnrinaceous 










foods 


3G-7 


33-6 


178-S 


I 


e. With milk foods 


33-6 


19-3 


159-7 


1 


/. „ the evening 










^ extras 


65-6 


33-3 


157-8 


IV". Three-quarter , 
diet . 


a. Beef . 


630 


48-2 


1751 


h. Veal . 


65-2 


33-2 


162-6 


1 


a. Ordinary . 

h. With farinaceous 


92-9 


536 


183-3 


V. FuU diet 








food 


68-3 


68-8 


254-6 




, c. With milk foods . 


48-1 


31-3 


1985 i 




DrinJt$. 






1 
1 




1 litre beer . 




^— 


560 ; 




\ litre milk . 


20-4 


194 


210 


, 


Extrat. 






1 




1 ration of coffee 


41 


3-9 


19-2 




100 grms. ham 


300 


320 


1 




100 „ butter . 


0-3 


86-7 


^^ 




100 „ cheese . 


320 


250 


— 




1 egg . 


6-3 


40 


1 




1 roll . 


4-8 


0-5 


300 



The full diet is especially intended for those whose genenil 
Dutrition does not differ in any degree from that of health, and 
whose requirements in respect of the several aliments are the 
same as those of healthy men not performing any work. 

For the dieting of such persons we may make use, without any 
qoalification, of the knowledge we possess of the needs of the normal 
human organism under various conditions, so that we are in a position 
to apply a en tical standard to the dietaries in question. In the 
o^»inion of Voit the diet of a pri>oner not employed in labour .should 
contain 85 grammes of albumen, 30 grammes of fat, and 300 grammes 
of carbohydrates. Although these amounus are, for reasons ah-ejidy 
civen, quite insufficient to maintiun a ])0werful labourer under sus- 
tdined exertion, they may woll suffice to prevent any great loss of 
inbstAiice even in well-nourished individuals. 
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The oi^n«ry full diet in the Aliinich Hospital contains albninen 
(93 grammes) anil fat (51 gmmmes) ia due propoi'tion. bnt the 
amount of carbobyfli'ates (195 grammes) is too small. Thia defect is 
partly compecsateil for by the allowance of beer, utsiially of 540 ccm., 
ooDtaining 28 grammes of carboLydrates. But eveD then tbeee reach 
only 211 grammes [wr day, fo that Renk baa very properly 
jnded that the braid ration should be raisi-d from 150 to 250 
1, which would give a toUU of albumen 103 grammes, fat 54 
grammes, and carlwhydrates 271 gi-ammes. At present this addi- 
tioiial brenfl can only be ordei-ed jik an exti'fl ; further than this 
extras are only exceptionally presfribed in full diet. 

Full diet is also as a rule prescribed for those patients iu 
whom au improved state of nutrition or increase of substance is 
desired, Bssoming t hat thev are in a condition to partake of ordi- 
nary mixed food without injury to their digestive organs, as is 
often the case with patients in advanced stages of convalescence. 

For this purpose full diet with milk or farinaceous foods ia 
moat adapted, and it is frequently given at the express wish of 
the patients themselves. 

Three-quarter diet is ordered in place of the full diet in n 
large number of such eases, especially among female patient.«, 
but for thia purpose it does not appear sufficient unless suji- 
plemented by extras. Three-quarter diet serves also as a tran- 
sitional step to the full diet with convalescents, who are first 
allowed veal, which is considered lighter and more digestible 
than boiled beef and vegetables. In this diet be«r, milk 
frequently, bacon, and eggs are added as extras if the condition 
of the patient is to be improved, but the full diet do not seem 
expL'dient on account of the state of the digestive organs. 

Three-quarter diet with beef and the average allowance of beer 
(390 ccm.) contaiofi, according to Eenk, 63 griimmes of albumen, 
48 gi-an.mes of fat, and 193 grammes of carbohydrates, far leas 
than Forster found in the diet of the old ladies in the asylum for 
clergymen's widows. It can consequently furnish a subsistence diet 
even for female patients only by the additionof 100 grammes of white 
bread, bringing tlie proportiuns up to albumen 73 grammes, fat 48 
gj-ammes, and carbohydrates 255 grammes daily. 

Half diet is, as already stated, divisible into sis varieties, 
and with the addition of veal and of extras at supper it forms 
the transition to the three-quarter veal diet. This diet is chiefly 
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JBinpIoyed in the treatment of patients who are able to take 
solid food, but whose digestion is still so weak as to need 
caution as regards the quantity. By changing the soup and 
by alternating the mode of cooking the veal, giving it roast on 
Sunday and Thursday, eingemackt on Monday, Wednesday, and 
Saturday, and stewed on Tuesday and Friday, a certain variety 
is introduced into the half diet. Extras too are very largely 
ordered with this diet. 

Half diet with milk differs from the ordinary half diet in 
the substitution of \ litre of milk with roll for the usual coffee 
and roll. Half diet with mince {hachSe)y this diet being given 
in place of veal, and with finely sliced ham, forms a frequent 
transition from liquid to solid foods. Half diet is therefore in 
great request, and under these circumstances is often prescribed 
with milk foods when bread and milk, and rice, flour, semolina, 
vermicelli, &c., in milk in the forms of gruel, porridge or 
pudding are substituted for the veal. Half diet with farina- 
ceous foods is rarely ordered, since the various forms of boiled 
or baked dumplings, &c., which come under this head, are 
considered less fit for weak digestions.* 

* [I have given a free rendering of this paragraph, since several of the 
terms employed have no precise equivalents in English. But, for the benefit 
of those readers who may have occasion to refer to German works on dietaries, 
I may here give a few general definitions. Brtd corresponds to our porridge, 
when made with coarse oatmeal, wheaten gloats or hominy, and to our pease 
padding, or * pease brose ' as it is called in Scotland, when the material is 
pease or lentils. Mn$ by itself is an equivocal and untranslatable term, being 
applied to almost anything boUed down to a soft mass. Thus Reismns and 
Griesmos nearly correspond to blanc-manges ; Mehlmus (probably intended in 
this passage) to batter-pudding ; Apfelmus is what we call apple sauce ; Semmel- 
mus is like our bread sauce ; and Rhabarbemus is stewed riiubarb. So/Ueim, as 
the word implies, is any starchy food, as rice, sago, pearl barley &c., boiled to a 
thick glairy consistence ; thus Gersteschleim and Gerstewasser are thick and 
thin barley-water respectively. Auflaufis a very wide expression, comprising 
til sorts of light puddings. Nudel in like manner includes maccaroni and 
vermicelli imported and home-made, and also several baked or boiled dump- 
lings &c., made with flour, white bread crumbs &c. (Dampfnudein). The 
nearest equivalent of our light dumplings is Ktiodel ; and tSohmarrev, which 
also occors in the text, is a local South-German word of the same meaning. 
Suppe is of a far wider significance than our soup, being used in German, as 
in English formerly, of nearly all fluid or semifluid foods taken with a spoon, 
and thus including, for example, bread and milk, thin custards, 6cc. Lastly, 
Bfifd usually refers to rye-bread, or at any rate to the coarser browner kinds. 
In Germany fine white wheaten flour is mostly employed for what we call 

K 9 
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Quarter diet with or without eggs is especially emiiloyed 
in acute febrile conditious, when care must be taken from the 
first to keep up the strength. In this diet form neither meat 
nor bread is given, but it contains in the forms of custarda 
and the like, albumen 20-3 grammes, fat 1 7'7 grammes, and 
cjirbohyd rates 23*5 grammes, while half a litre of milk, contain- 
ing albumen 20*4 grammes, fat 19'-1 grammes, and carbohy- 
drates 21 grammes, and one or even two eggs, each egg = 
albumen 6-3 grammes and fat 4'9 grammes— are frequently 
added as extras. The other forms of quaner diet are given in 
milder febrile states and in the first period of defervescence, as 
well as to patients whose digestive powers appear to be greatly 
enfeebled, from whatever cause. Quarter diet with M-ils ' (the 
average ration consisting of 22J grammes of meal, 312 ccm. of I 
milk, and 1 gramme of sugar, = 15'4 grammes of albumen, 12'4 
grammes of fat, and 30-7 grammes of carbohydrates) is a great 
favourite with the physicians. 

liow diet is only prescribed in a few eases of greatly im- 
paired digestive powers ; it is properly a diet of abstinence or 
starvation diet, since it contains only 4-1 grammes of albumen, 
4-3 grammes of fat. and 19-2 grammes of carbohydrates. Milk 
diet, on the other hand, has aims and uses of a very different 
character ; in it a quarter of a litre of milk is given thrice daily, 
or in all albumen 30*6, fat 29'1, and carbohydrates 31-5 (see 
on Milk Cures). 

There is a great similarity between the dietaries of the 
Munich General Hospital and the City Hospital at Augsburg.* 
In the latter there are four grades of diet, with the following 
composition as regards the aliment: — 



Altmmon 


Fat 




J,o« diet .... 
Qounerdiet . 

Hatf 

Full „ . . , 


75 „ 
8< ,. 


84 „ 

67 „ 
6T .. 


95 „ 
207 ,. 
S2S „ 



The kind and quantity of the food given of each meal i 
the several grades is shown in the following tables. 

Krencb or VieQGft rolls. These are cnllwi Semmrl in Soiilh Germanj- anil 
ICreian in the North. Bauer alwajs useg the Toruier term. Thanhi^atob.] 

> See DUUi on precedin); pa^. 

' C»Uevt«d from the works of Renk. 
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I. LoK IXet, 
' \™'°* ' Brolh withsippets 






bread, brunn 
bread, panaila 

■i Extras : two 

li^lit- boiled 
eg^, rice, or 
eemolina in 
milk, bread or 

tewed 

lonfc, hschiV!. 

calfa fool, 

I witb gravy . 

White bri'ftd for 



pliufs, 



IIL 


Half mi. 






M„™w 'M*<-r"«i. milk.or 


420 


S835 




Dilt.1 . 


4-'0 


3«3 5 






HO 


HJ6-3 




VegBtables: lur- 








ui|iB, cartuts. 






Xo(,n 


piUatoes. kulil 
Bpiiiarli. briH- 
(fTttiis.beaiis, ur 










210 






Soup ni above 


420 


364 5 




EilraM : an in 








giiarti't Diet ai 










103 


aoii 


lirtud fur tli.' 








daj . . . 


io.-> 


■211-G 
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, 


Wcifrht of 
Eucb Katlon 


Water 


Albumen 


Fat 


Cnrbo- 
liydrutes 


IV. Full IHet, 












w^^. „ (Soup aa in Half 
Morning , ^^^^ 


420 


3822 


40 


12-5 


200 


1 Soup as above 


420 


203-5 


7-5 


130 


860 


M/v^n Beef . 
""^^ ■ Vegetables as 
I above 


210 


1520 


45-9 


1-9 


— 


210 


1520 


4-6 


8-2 


380 


/ Soap as above 
Evening Extras : as in 
i Half Diet 


420 


3625 


7-3 


130 


360 












105 


50-6 


108 


8-6 


120 


Bread for the 












day . 


140 


400 


13-4 




841 




1925 


15100 


93-5 


57-2 


226 1 



By special order the following extras may be given in any 
of the above diets : — 



»f 



WTiite bread 

Black 

Meat 

Fruit 

Flour, rice or scmolina,in milk 

Broth with ecrg . 

Milk . 

Chocolate with milk 

Coifee . 

Wine soup and fig^ 

AVhite beer . 

Brown „ . 

Warm beer with egg 

iSngar water 

One egg 



Wciprhtof; ^ 



Albomen 



70 


21-3 


6-7 


140 


64-8 


11-6 


140 


101)-2 


21-6 


140 


900 




240 


157-7 


11-8 


240 


220-5 


6-5 


240 


2100 


9-8 


180 


168-7 


6-7 


180 


1680 


30 


180 


1620 


6-5 


500 


4780 




5(X) 


472-8 




240 


2200 


6-5 


35 


— 


— 


46-5 


34-4 


6-5 



Fat 



Carbo- 
IiydniteR 



1 


41-5 




61-8 


7-3 






500 


7-8 


8-5 


8-0 


3-0 


93 


100 


6-6 


7 


4-0 


3 


50 


6-5 




17-5 




22-8 


50 


8-4 




350 


5-0 





In the hospital at Sehwerin there are also four diets, which, 
«is estimated by F. Miiller, contain the following proportion of 
the aliments : — 



1st diet form 
2nd „ „ 



' 3rd 

I 4th 



f» 



»» 






Albumen 



83 grms. 
76 
67 
43 



»» 



f» 



»> 



Fat 



62 


grms. 


53 


>» 


69 


»» 


: 18 


»» 



Oirbohydnitcs 

405 gjms. 
392 
259 
164 






The arrangement of these diets is as follows : — 
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JLBraik- 

IBraJc- 
; (net 

I Dinner 

tweck 

Dinner 
I tvioa 
kweek 



I 



EvcniDg 



Sapper 



I Coffee 

! So^ar 

\ Hilk . 

( Whit^ bread 

< Black „ 

( BatU^r 

i Raw meat . 

' PotatoeB . 

'. Meal for soup 

i Butter 

/ Milk for floap 

\ Meal „ 

*. Botter 

1 Potatoes . 

/ Coffee 

• Sug »r 

J Milk . 

\ Wnite bread 

( Meal for soup 

- Black bread 

( Butter 



I. 



8 

8 

\U 

80 

80 

35 

SSO 

690 

40 

6 

136 

40 

8 

690 

8 

8 

136 

80 

40 

80 

35 



II. 



III. 



IV. 



8 

8 

135 


— 


— 


500 


350 


80 


80 


80 


White bread 80 


80 


Meal for soup 80 


30 


30 


— 


166 


Broth ? 


_— 


618 


White bread 8J 


40 


40 


40 


40 


6 


6 


— 


135 


Broth? 


__ 


40 


40 


40 


8 


5 





618 
8 


White bread 80 


White bread 40 


8 
135 


350 


860 


80 


40 


30 


40 


40 


40 


80 


White bread 80 


White bread 40 


30 


30 


1 



The Society of Public Health at Halle had analyses made 
of the first diet form in the city hospital and in the infirmary 
wards of the House of Correction. The following means were 
obtained : — 





Albumen 


Fat 


CirbohydnitcH 


Hospital .... 
House of Correction, with 

brown bread . 
House of Correction, with 

white bread . 


92 grms. 
96 „ 
60 „ 


30 gnus. 
26 „ 
26 „ 


393 grms. 
615 „ 
337 „ 



From the more minute examination of the diet in diflferent 
hospitals * one may gather what amount of food stuffs is provided 
in each grade of dietary and how far they constitute an adequate 
diet for an adult man or must lead to an ultimate loss of body- 

* From F. Renk and others. 

• In the year 1880 such an enquiry into the dietary of the Children's 
Hospital at Niimberg, conducted by Dr. Cnopf, physician to the institution, 
WM published in the Transactions of the Society of Public Health of that city ; 
hot, since in the present treatise all calculations are made for grown persons, 
we do not think it neoei»sar}' to reproduce it. 

Farther details as to the several dietaries prescribed in the different 
bo9pitals, without more exact statements of the quantity of each foodstuff 
crmtained therein, would be of no s;x^ial value ; one can at most learn from 
them what kinds of food and modes of preparation are employed in various 
|4ioe9 in the nutrition of the sick. I refer hero to the re{)orts of s('^'eral hos- 
|«til«, but especially to that by P. Squire, The Pharmacopoeias o/ T^venty- 
0r€ of the London Ilosjntals (London, 1879), as well as to the Knglitth Blue 
Ik)ok of the year 1866, ' Dietaries for the Inmates of Workhouses, \c./ by 
Vr, Ed. Smith. 
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weiglit. Formerly there existed only general statements, from 
which it also appeared that in dietetic preseriptiona the quality 
alone waa indicated, but the quantity was not regulated by any i 
exact methods.' 

In determining the several dietaries to be adopted in 
hospitals generally the mean requiretneni s of the healthy man 
obviously suggest a inasinium standard on which to calculate 
the full diet, by a corresponding reduction of which the half 
diet, quarter diet, &C., are to be graduated. These several 
pteps in reduction must take account in the first place of the 
functional capabilities of the digestive organs, and provision 
phonld be made for replacing the waste of the organism 
by the administration of such food as the condition of the 
fligestive organs for the time being may permit. The lower ' 
the digestive jjowers are reduced the more necessary is it to . 
supply such nonrishment only as can easily be absorbed with ■ 
the stream of nutrient juices. In most of the lower dietaries 
no special regard is paid to the particular proportion of albu- 
men, fat, and carbohydrates, and if in many cases this seems 
very different from that of normal nutrition it will be probably 
found to be a mere accident, from which we may infer no more 
than that the aim was to provide the most easily assimilated 
nourishment without reference to the proportions in which the 
food stuffs were combined. 

Of late years the attempt has been made to turn to thera- 
jieutical account the different actions of the several focwlsf uffs ; 
to give, for example, with a special aim in view a highly albu- 
minous diet in one case and one poor in albuminates in 
another. If, however, sei>arate dietaries had to be drawn up 
for each of these the list would become so great as to render 
the care of large numbers of the sick extremely arduous. To 
avoid this it has been the custom in nearly all hospitals to 
allow of ' extras ' being ordered, bo as to give the physician 
free play to effect any desired combination of foodstuffs. 

' To oiinble physicians to combine in particular dietetic prescription* a 
due exhibition of the quantities of alb amen, fai, and carbohjdralea in Iha 
Bcveral fooda atl mini ate red, Chr. Jurgcnsen uinted the proportion of each 
olimentiuBeveralfluitlforinB of nourishment. Thecttloulationot the foodstuffs 
nns based purtly on Hpecially conducted aualjaes and partly on the mejill 
viiluus assigned by J, Konig' to the raw materials employed {IliapttaU- 
Tideiide, IS70, quoted by Virchow and Hiisoh, Jithreiberieht for 187B). 
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Unfortunately, as we have repeatedly said, we are often 
not in a position to state with any precision bow much of 
each of these is available in a given arrangement of food. 
Meanwhile the physiological value of each must not be 
neglected — adrice which needs to be insisted on, since many 
erroneous notions handed down from former times still esert 
a certain influence. 

It is obvious that a distribution of the daily food over several 
meals is still more necessary with the sick than with those in 
mbust health, since a single overloading of digestive organs 
already debilitated would be productive of far graver conse- 
qnences than it would were they in a normal condition. Es- 
perience has in this respect long since proved that in cases 
of feeble digestion food is much better taken in small quantities 
at short intervals, and that under certain circumstances it is best 
to abstain altogether from any reguliu' meal times. 

In the General Hospital of Munidi breakfast is taken at six 
o'clock in the morning, dinner at eleven, mid the evening meal at five. 
Sodi » distribution of the meal times would indeed be quite impracti- 
cable in everydny life, bnt for the sick I am decidedly of opinion that 
it is the best. 






The question of how much food should be administered is 

ibtless one of great iui[K>rtance, but in many cases it &lls 

ito the background before the necessity of contemplating the 

diet in the tirst place as regards its quality, and of selecting 

Ktich foods as shiilt be most easily assimilated under any given cir- 

cmnataaces. Physicians in all ages have rightly laid great weight 

on the choice of foods for the sick. The results of experience on 

the digestibility of foods and the best modes of cooking them 

ncder diSereut circumstances, which have been banded down 

from ihe earliest ages, must be carefully estimated in the 

tight of individual circumstances. One must not forget that a 

which is not properly digested may seriously injure the 

ism. The lower the activity of the digestive oi^ns is 

[need the more caution is required, and the less will be the 

lUa* of ffKxIs the administration of which can be entertained. 

tbe same time we must, under particular circumstances, 

recourse lo other foods that the healthy individual never 

iploys, as ei>d-Iiver oil, meat juice, solution of [wptone. &c 
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Condiments' and flavourings have a still greater \Tilue in the 
nutrition of the sick than of the sound ; but in this connec- 
tion it is obvious that more importance must be attached to 
tasty and tempting modes of cooking, the free use of pungent 
and highly stimulating condiments being as a rule inadmissible. 
How important it is that one should set before the sick man 
with no relish for food something that is particularly pleasing 
to his tast« is a matter of daily experience ; indeed, one may 
often see that while ordinary foods are rejected with disgust, or 
even vomited after having been taken, some favourite dish or 
dainty morsel ia eateu with zest and easily retained. Many 
things that in daily life we ure accustomed to look on ba mere 
luxuries become moat useful, if not indispensable in the 
invalid kitchen. But a certain variety and multiplicity of 
gustatory impressions is not less needed in sickness than in 
health, and one may often observe how, in consequence of a 
too monotonous diet, the appetite disappears and a positive re- 
pugnance to all food succeeds. It is, however, sometimes very 
difficult to satisfy these demands — when, for example, only flnid 
foods can be administered — and, again, many a good intention 
of providing the patient with a prescribed qoantity of each ali- 
ment is defeated by the repugnance created in the jMitient by 
neglect of the necessary conditions of flavour and variety. 

Certain foods to which an agreeable taste can in no way be im- 
parted, but which poKsess a special viiliie in the nutrition of the sick 
on account of the form in which their constituent iJimente are present, 
are beet given as medicines, something being taken afterwards to 
etface the taste. 

The most useful of the stimulants, &c., for the sick are 
undoubtedly beef tea, tea, coffee, and alcohol. ITie high value 
of these in the nutrition of the sick is not lessened by the 
knowledge that without some further addition they cannot 
serve as food, for their influence on certain functions of the 
nervous system is far more important than the mere taking of 
food. One need not have any douht as to the resjjective aims in 
view in the administering of stimulants and relishes on the one 
hand and of foods proper on the other when one reflects that 
the former supply no materials for the processes of metabolism, 
but simply serve to utilise to the utmost the vital forces present. 
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It IB ao Qudieputed fact that the diet of fever patients call? 
for great caution, since any large amount of Bolid food is ill- 
borne and may indeed lead to serious consequences. Tho 
fact that in most febrile diseases the desire for food is greatly 
lessened, if not entirely lost, is enough to prove that the 
febrile process ia attended by abnormal conditions of the ani- 
mal economy manifesting themselves especially in a lessened 
activity of the digestive organs. It is therefore not to be 
wondered at that the overwhelming majority of physicianB in 
all ages have held the opinion that in febrile states generally 
a restricted diet is indicated. At the same time the more 
thoughtful observers among them have always held that an 
extreme withholding of food was justifiable only under special 
circumstances, since as a rule a too rigid abstinence must be 
deprecated, especially in fevers of long duration, as accelerat- 
ing the failure of strength. A really judicious fever diet, tak- 
ing account on the one hand of the enfeebled digestion and 
on the other of the maintenance of the strength, has from 
the earliest times been a desideratum in the successful treat- 
ment of these diseases. 

Uippokrates, whose dietetic maxima for the treatment of fevers 
have always held their ground, altjiough from time to time one-sided 
systemuticj have promulgated contrary doctrines, cannot with any 
justice be claimed as a supporter by those physicians who would 
prescribe a rigid abstinence in acute febrile diseases. Without by 
any means excluding other nourishment the well-imowD decoction of 
barley pUyaa lendiug part iu the Ilippokratic rules for the treatment 
of acute fevers. The stit-ngth of the patient was tlie chief indication 
for the administration of tuod ; the stage of the disease and tlie in- 
tensity of the Bymptonia were to be anxiously watched ; and iu tbo 
height of the fever the spai-est diet was prescribed,' 

' See J. ¥. K. Hecker, eeieh. d. HMUmnde. vol. i. p. 151 
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Although the majoritypf physicians have always held by the 
'practice of moderatiuo basetl on the results of exijerience, there 
Lave not been wanting at times those who advocated extreme 
views and exiieoted benefit only from a highly nutritious or 
from an excessively sparing diet. It is certain that most of 
these extravagances were suggested by particular theoretical 
nutioDS as to the origin and nature of fevers, foremost among 
which the doctrine that fevers and inflammations drow fresh 
strength from each accession of nourishment suggested those 
STGtems of abstinence which denied the fever patient all 
ihing food for weeks together. One might almost come 
the conclusion that in the treatment of febrile states it 
;ld be most prudent to follow Hippokrates implicitly and to 
lefr&iD from all further enquiries, since we seem thereby to 
incur repeated risks of falling into error. But such a course 
wonld preclude all further progress, whereas there are at the 
present moment questions of the highest importance from a 
pntctical standpoint awaiting solution. Yet scientific enquiry 
not feel itself called on to throw overboard the results of 
tiionsand years' experience and to start afresh from immature 
lusions; ranch rather would it build on the foundations 
ly to band. 

In a scientific examination of the question by what prin- 
ciples to regulate the administration of food in fevers we must 
6rst of all keep in view the nature of the losses suffered by 
the organism in the course of the febrile processes, and what 
consequences as regards either the constitution or function of 
the organs most essential to life will accrue if no reparation be 
:t«i. Next we should enquire what effect the administra- 
of the several foodstuffs has on the one hand on the 
.mption of material in the body, and on the other un the 
ivity and functional energy of the orgiins, and above all on 
fever it«elf — that is, on the height to which the temjiernture 
Lastly, it is necessary to recognise accurately the fnuc- 
rbances undergone by the digestive organs, and to 
thence what foodstuffs may under the given conditions 
Into the nutrient currents, and in what fnnns, so aa 
•flt to farther injure the diges^tive apparatus and through it 
Uie system generally. How fur our actual materials enable 
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us rightly to eetiniate these at any particular moment thp 
following survey of the subjeot most show, but I think il 
my duty to insist emphatically on the gaps in our jwiitive 
knowledge. 



The CoxsuMpnoN of the Materials op the Body as a 

COSSEQUENCE OF FEBRILE DISEASE. 

The marked emaciation which as a rule accompanies 
febrile processes — those at least of any long duration — was in 
the earliest ages referred to the fever itself. But later, when 
the notion that fever was a beneBcent effort of nature gained 
ground among physicians, the waste of the body in the course 
of febrile diseases was brought into connection with various 
and altogether different causes, while a directly conservative 
action was ascribed to the fever. Only quite recently has it 
been definitively established that as a matter of fact every 
febrile state involves an increased consumption of the materials 
of the body. 

From numerous weighings of fever patients, systematically 
carried out by several observers, it is clear that in the course of 
the febrile process the weight of the body as a rule undergoes 
a considerable reduction. From this fact alone we should, 
however, be by no means justified in assuming an increaseil 
consumption of body-substance, since the loss of weight might 
very possibly be due solely to the insufficient supply of nourisb- 
tnent. This circumstance has been very properly borne in 
mind by most observers who have conducted such weighings 
of fever patients, but it is extremely difficult to decide how 
much of the loss of substance that makes itself a] iparent in the 
course of a febrile attack is to be put down to the account of a 
partial inanition and how much to that of the diseastt. A com- 
parison has indeed been made of the change of body-weight 
undergone by a healthy man when he received only the aame 
nouriahinent us the sick. But in all such comparisons we 
must bear in mind that, as we have already seen, tbe mate- 
rial effects of a given weight of any kind of food are to 
a great extent dejiendent on the state of nutrition of the 
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organism at the time, so that a. Trell-Dourished individaal 
might suffer considerable loss of weight on the same diet on 
which an ill-noarished or reduced one would gain flesh. 
Lta these grounds a few isolated estimates of the body-weight 
in the healthy and the sick CAnnot be taken as sufficient ; but, 
in view of the pretty large experience that we already possess 
on this subject, no one will seriously contest the j>osition that 
the loss of body-weight in the course of febrile diseases is only in 
part explicable by the insufficient diet, and that it is in part to 
be referred to the diseiise itself. This agrees with the observa- 
tion that many fever patients continue to lose weight, and may 
be reduced to an extreme degree of emaciation, although they 
continue to take a very fair amount of nourishment. Never- 
theless in this direction also more exact enquiries are necessary, 
since it is not as yet known what proportion of the nourishment 
taken is utilised in the digestive canal. 

The loss of weight in the course of febrile disease is by no 
me^us a correct measure of the actual loss of substance which 
the body has suffered, since the quantity of water present in the 
organs and tissues is subject to great variations, !n the opinion 
of Leyden,' it is very probable that during the height of the 
fever a retention of water in the tissues actually takes place, 

I id from other observations it appears Ibat the proportion of 
tfer in the body generally stands in direct aud intimate re- 
UoD with the state of its nutrition. It may, then, frequently 
ppen that a man has lost far more albumen and fat than one 
old calcolate from the loss of body-weight, unless one were in 
position to obtain more precise information as to the changes 
to the proportion of water in the organs.* 

I am far from depreciating the value of weighings of the body in 
iweaae, in so far hk th«iy deal with wide VAnatiuns of the hody-weighl ; 
but it would be an error to draw nuy oaiiclii«ion as to the intouitity 
tithf febrile tvjnsiiniptioti, or to seek to muiisui* by its means what 
fimh«r inflaeQM it tn»y exert on the functions of the more important 
ar^aiB, Aecordtug to UeberueiKter the share in which the various 

■ R. hejdtn, • Onl^nuchuiigon Qbcr dns Ficbcr,' Are\,/. ilim. 3fed., vul, v. 
tH». 

• for an ethaartiTo IWBttnent of the cbang« of weight in febrile diieMPs 
•M, fciBJilia Um knthoriciee cited in the text, Liebcnneiacer, P^tMogit tnit 
n»r»fteJMn»hfrt. 
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oi-gans suffer consumption is probiibly different from what is seen in 
himple iDanition, fiiuce in chruuii; fevers the niiies of the blood seems 
to be more quickly waited than the otber tifisues. 

To the rule that in the course of febrile diReases the body- 
weight aufferg a more or less important reduction there are 
occasional exceptiooB in which, notwithstanding prolonged 
pyrexia, the weight of the body remains constant or even 
increases. This occurs with the great esti relative frequency in 
chronic diseases attended with moderate and remittent pyrexia, 
as phthisis. Quite recently, however, Uffelmann has described 
cases of acute febrile disease in the course of which the origin- 
ally reduced body-weight Itad subsequently risen, althoagh the 
fever continued throughout.' 

Most startling is the observation of Uffelmann of a gftstrotomised 
Iwy 7j| years old, in whom febrile symptoms commenced immediately 
Hfter the opemtion and continued for twelve weeks. The patient, 
who at the time of the operation weighed I6'5 kilos., gained in the 
above-mentioned time 2,6S0 grammes in weight. Meanwhile his 
general appearance improved and his previously reduced muscular 
strength returned, whence one may safely conclude that the gain of 
weight did not consist in a disproportionate increase of the water in 
the tissues, 

Genziner and Volkmann, too, in their valuable obser^tions 
on septic and aseptic fevers, record cases of the latter in which, 
although the fever lasted for eight, ten, or even fourteen days, 
no perceptible reduction of body-weight or muaoular strength 
ensued.' 

It is therefore clear that a fevered organism, just as a 
normal one, can maintain its material equilibrium, or actually 
add to its substance, if the assimilation of nutriment equal or 
exceed the waste of the body. But several reasons may be 
adduced in answer to the question why the conditions for the 
replacement of body-substance are frequently present in 
chronic, but never, or at least only exceptionally, in acut« febrile 

' J, Uffelmann, • Ueber Gewiohtsmnahine im Kieber,' Zrittekr. f. praet. 
MpiI., 1S7T. No. ** ; »l«o, ■ Cebet Ernahrangs- ugd (iewiohlsvMhillnUse eiiiw 
lielwrndel) Sallglmg^■ Deultck. mrd. Wofierurkrift, 1S7S, Nob. 31 and JiS. 

A. QeniDiur twd K. Volkmann, ■ Uebor aeptiscbe* und aseptiscbes Wund- 
fieber,' Samtul. kUn. i'lrrtra^ r. O. Vollmianii, No. 12i, 18TT. 
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])roceB9es. Lfebermeister baa laid stress on the fat't tliat in 
tlie tirst plaL-e remissions and in term las ions, which frequently 
oixai in chrunic forms of fever, induce a less waste than a con- 
tinuous high pyrexia. Again, ia chronic fevem one has as a 
nJe to do with persong who are already more or less wasted 
and reduced by long previoua illness, and in whom, there- 
U'K, a relatively smaller atnouut of nourishment is capable of 
ocmii>rDsating. or even of more than compensating, for the loss. 
Bat in the opinion of Uffelmann the impossibility of preventing 
tbe witate of body substance in acute and intense febrile states 
is due especially to tlie digestive powers being so seriously ' 
impaired as to be unable to keep paoe with the destructdon 
vf the tissues. But, if in any individual patient there should 
be no such grave disturbance of the digestive apparatus as 
to disable it Irom assimilating the amount of nourishment 
demanded under the circumstances, the body may maintain its 
normal state, and under certain conditions even take on fiesh. 
In chronic fevers, as also in the later stages of febrile diseases, 
if dwrided remissions or complete intermissions su])ervene, a 
(ttitial restoration of the digestive jjower is often obsened, and 
this, according to I'tfelmann, is the chief reason why in such 
itients an increiise of weight may be attuned with com- 
itire frequency. (Compare the following chapter on the 
sets of Food in Fever.) 
^ Hie fart that no considerable increase of body weight occurs 
i the majority of fever eases, and which tinds only a {tartial 
LDBlion in ibe insnffieient supply of nourishment, proves 
ahsniute certainty that an abnormal augmentation of 
metabolic processes follows as a direct consequence of 
, feror itself. This conclusion has been fully confirmed 
K'DmaerouB estimates of the products of metabolism in fever 
nls. and it bus thus become imssible to approach the ques- 
I of the proportion in which the several constituents of 
\ body share in the general increase of the waste, it is, for 
nple, essential tn a correct estimate of the significatinn 
I extent of the febrile consumption not merely to know tht> 
I amount of tlie general Iorh which the bo<ly of a fever 
■nt cxjierienceB in a given time, but also in wiint propoi- 
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tions the princiijal constituents partake in the general meta- 
bolism. 

That in every ciiae of fever there ia an increase of albnmin- 
PUB metabolism all observations testify. The quantity of nitro- 
genous waste produda excreted by a febrile patient in the 
course of twenty-four hours may vary between wide liihits, but 
it has been found that under all conditions a febrile organism 
metabolises more albumen than a non-febrile one under the 
like circumstances. It may even happen that the excretion of 
urea by a fever patient will, notwithstanding the most restricted 
diet or even absolute deprivation of nutriment, exceed by 40 to 
i50 grammes that of a healthy man indulging in an ample 
amount of food. In many other cases, however, the excretion 
of nitrogenous waste products in the urine would seem to be 
increased only in proportion to the supply of food and the store 
of albumen in the body. 

From the information we already possess we may conclude 
that the extent of the metabolism of albumen in a febrile . 
subject is determined by a number of iactors, some correspond- 
ing to physiological conditions but others referable only to 
pathological processes. Among the former we may specially 
mention the assumption of nutriment and the proportion of fiit 
and albumen in the body. Thus the higher average excretion 
of nitrogenous waste products at the commencement of a fever 
is doubtless due to the fact that in the early stage of the disease 
the body is as a rule in a good state of nutrition. 



One might well nssunii 
would have an influence 

heftltb. But nt the Rnmi 
Borvfttion roadt' 1ty Voit < 



a priori that the store of fiit "r thti tissiii 
n albnminous metabolism in fever as i 
time we must tnke into Hcconnt the o 
fastinj; animals, that an increased ere 



(inra)inoii of alUuiieu followed the exhaustion of the fat [ireseni. in the 
boily. If the same occur in fevei* after the (rreater psrt of the 
nnilUiil fat is used up thei-p would in the mlvniieed staee of emnciation 
b'.i A great incretise of albuminous metnliolism, which could not fail 
to be of serious import to such pntienta. 

An excessive accumnlation of fat is decidedly nnravourable in 
febrile diawisPB. a fact which, according to Liebertneister, may be 
it'ferrod to several causes— first, that in very obese snbjeota 
fiibrile elevation of temperature is prone to rise higher than 
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pfr«on8 with no more than the nortunl ileposita of fut. Beeides, 
tliH phenomena of cardiac weakiiesB Rppear earlier in Bnch patients, 
imi the parenchvmatou^ clegeneratioa of tbe organs, of wliich we 
•hall apeak later, often Mts in after n very short period of fever, 
Tboae, too, who have been used to alcoholic excess iire iii the Bamo 
IMKition.) 

The researches of Bart els, Namiyn, and Schleich have proved 
that an elevation of the body temperatnre, artificially induced 
by preventing the losa of heat, in<luces an increased excretion 
of urea, which may even continue for some time after the tem- 
penttire of the bofly has returned to the noi-mal.* From these 
obeervatiouE we may infer that the albuminous metabolisni in 
fever is also conditioned by the degree to which the tempera- 
ture rises, and many authorities are indeed inclined to consider 
it as due solely to the elevation of the body temi>erature. 
There are, however, important objections to this byitothesia, 
und. above all, the observation of \aunyn that after artificially 
)>roduced septic fever the increased excretion of urea w.ts 
already demon titrable before the temperature began to rise.' 
So also the elimination of urea and the elevation of temjiera- 
tnre in fever do not show any constant pandlelism, such as 
one would expect did no other conditions concur with the in- 
creased eonsnmption of albnmen.' It is not improbable that 
ieveral of the exciting causes of fever themselves give rise to 
an increased destruction of albumen, Euch as is seen iu th** 
f fleets of some jxiisons. Alterations of stnicture and derauge- 
nientfi of function in other organs, as those of circulation and 
respiration, may tend in the same direction.* 

' Yor references to nnnicroun wnrlts where may be foaad slatements of 
th* FicivtioD of area in fever sec LJebcmicUter, Pathelogif miti Tlurapie Hr* 
/Vim, uid Sonalor, VHtmnehuTtgeit uhtr den ^iebcfhaftm I'l'vam. 

' Bartflli. Patiol. fVmwi-*.. 1881; Nannyn, JJirl. Jltin. Wm\., So. 4, 
1, and Art^i./. Anat. mud Phft., 1870 ; (1. SklJelch, Arei./. m/w. PtUi., 

Arrk.f. Jnat. mid PAy:. IRTO : S.rHnl^.T RtnRer, Tramact. Med.- 
xlil, lAGU: Wiu-fwingD. Ilggiea, 1877, p. 73, and Haly's Jakirtbtr. 
BT. p. MT. 

Happen. ' UelxT dii ttuiriehauK' dcr HarnatuRaiuuobaidung inr Rur> 
ilur.' Jrfi i. IMXk., vii. IBGfi. 

A. KrSnkel, Cfntratbl. /, i. mrd. inM-ajet., 107S, p. TSB, and 
Arek. f. yatk. Atiat., Ixrii. and Us. 
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From many observations I believe that I may infer that the 
increase of alhaminoiw metabolixm ehowB certAiu (differences accord- 
ing to the nature of the fever, even when the nctunl temperature iri 
the same, ll is, however, veiy difficult to adduce a strict proof of 
these conjectures, Bince the UHin and loBs of albumen are dependent 
uot on one but on a multipliciiy of conditions, and vhen a pleuritic 
patient, e.g., excretes in 24 hours 30 jjinmmeH of urea, while one with 
typhuH has eliminated 40 grammes in the same time, it is by no 
meanB to be assumed from this fact alone that typhus involves a 
greater diRintegration of the albuminous tii'sues thitu pleiiriay. A 
consideration of no small importance as hearing on the question before 
us occurred to me in the course of snme experiments on animala, 
when a dog with artificially induct^ septic fever, which ended fatal] v 
on the fourth day, expret-ed considerably more nitrogen in the uriiie 
than another in whom severe inflammation with formation of abscesses 
was set up by subciitaneouB injection of oroton oil. The elevation of 
temperature differed little, and pi'eviously to the induction of the 
fever they had, when fasting, excreted almost the same amount of 
urea. 

It would he interesting to follow more accurately the progresB of 
albuminous metaliolism in patients with aseptic surgical fever, as 
observed by Genzmer and Volkmanu, since these, exhibiting none nf 
the symptouis of fever except the elevation of temperature, would 
probably enable us to i-eeognise its effects on the organism hi- 
depeodently. 

Since the several conditions determining the intensity of 
aiburaiooua metabolism in fever patients may represent very 
different values, it is clear that mean numerical statements of 
the waste of albumen in fevers are of minor significance, and 
if st.me authorities have asserted that the excretion of nitro- 
genous waste products may exceed the normal amount by 70 
lo 100 per cent., or even more, these figures can obviously have 
no general value, and merely prove that fever patients suffer 
as a rule a very considerable and, under ceitain conditions, an 
enormous loss of the albuminous constituents of the body. 

In oiany enquiries into the elimination of nrea in fever sufficient 
attention has uut been paid to the oupply of nourishment, so tliat it 

not be inferred fn.ini the mere amounts of the piwbu 
miaous metabolism how much albunieu bos been withdra 
the body itfelf. A masterly investigation of the gain and I 
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mlbnmen in fever patiejila was, however, conducted by Hnppert ami 
Kieeell, anJ the cases adducc<] might serve aa examples to iUustrule 
tlis loss of alhunmn by the organism in febrile diseases. 

A patient with croujKius poemnonia excreted during a period of 
fire days of high fever 84-47 gi'aiames of nitrogen by the urine iind 
bccee, besides 183 contained in the sputa. 

Since during this time only 2 95 grammes were tnken in with the 
food the body of the patient suGTered during those five days a loss of 
M'36 grammee of niti-ogOD, representing 345 kilos, of desh. Mean- 
while the body weight sank from S3279 to 52 (iO, thus losing in all 
0'£79 kilos. In a second period of six days, during which absorption 
of the wciidation took place, the collective output of nitrogen 
amounted to 13-5*44 gfammee, while the intake contained only 4:2-9fi 
gnunmes, eo that there were eliminated 92-46 grftmme.s of nitrogen 
=2-72 kilos, of flesh, the body weight losing in this second period 
1'502 kilo. These most instructive figures call for no further eom- 
iD«Dtai7, and we learn too from thom that it was not until twelve 
days mfter the subsidence of the fever that the piiiients in question 
tcnaed to lone albumen. 

In a second case watchetl by Huppert and Riesell a caseous pneu- 
monia followed on typhus. The patient exci-eted in the course of 18 
<Uya by urine, fa'ces, and sputa 32(|ti+ grammes of nitrogen, while 
]fl<M)3 were contained in the food, so that the body tost in the above- 
mmtioucd period £2271 grammes of nitrogBU=6J5 kilos, of fle»h, 
the body weight liming only 2-37 kilos.' 

It has beea loog known that in the course of fevers, esjje- 
ciftlly of those ending in acrisis, the increased excretion of urea 
:rely continues but rises still higher after the decline of 
the temperatiu«. This pheuomenoo is, iu the ojiiuion of many 

, due to the accumulation in the body during the fever 

the products of mctabolistn (urea or certain transitiounl 
dies leading thereto), while others maintaiu that the condi- 
.m$ of increased albuminous metabolism coutiaue for some 
ime after the fall of temperature.' 

The epicritioal increase in the urea is sfi a rule very conepiouoita 

;e of leeolution of croupous pneumonia. It is very plnueible 

Hafpertaiid .1. Itleteil, ' Ueberdon Stirksiodumsati iio Vicinr,' Jret. 

OS. Bboci and Q. KSnnle, ' Ucbcr den EinSoM antipyretbclicr 
d. BiwcdsnoTsetmis bei FiBbemden,' Dnttek. Arek. /. Mr. JVkI., 
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(.0 nttriliute a ahni-e in tliis pbenomenon to the fibrinous ejudation. 
the albuminat«a of which probably undergo metabolism in the proces.- 
of absorption. It is genomUy believed that the liquefuction of 
exudations is effected by menDs of a fiitty degeneration, in which the 
nitrogenous products of the splitting up of the albuminates am 
eliminated in the urine. 

If one believe with Voit that uuder nonnal conditions it 
ischiefly the ulbumimttes dissolved and circulating in the Suids 
of the body that undergo diaintegration, while those fe*t 
bound up iu the cellular tissues are metabolised only to a 
small extent, the question arises whether the same order is 
maintained in fever or not. Since, indeed, fever patients ae a 
rule excrete a far larger quantity of nitrogen than is con- 
tained in the food, it follows that so soon as the original 
store of albumen circulating in the nutrient fluids is exhausted 
further metabolism must go on at the exi«nse of the tissues. 
The same occurs in normal orgiinisms when starving, and pro- 
bably the processes differ only in the larger portion of organic 
albumen subjected to metabolism la fever than in simple 
inanition. 

In starvation, according to Voit, the albumen of the tissues 
is not metabolised as such, nor in the condition in which it is 
found contained in the cells, but is first liquefied and then 
behaves like the circulating albumen received into the nutrient 
current from the alimentary canal. Since the tissues and 
organsare ableto maintain their normal composition as reganls 
albumen only when a due proportion of albumen is present 
in the surrounding fluids, the cellular tissues collectively con- 
tinuously give up their albumen as the nutrient material i:i 
being withdrawn from the fluids as an effect of metaboligui. 
The question next suggests itself whether in fever such albu- 
minates only are metabolised as have been first liberated from 
their connection with the cellular tissues and circulate in the 
nutrient fluids, or whether, in contrast to the normal con- 
ditions, the albumen in the organs and tissues themselves is 
metabolised. In either case the materials for metabolism must 
be derived exclusively from the organs, but the reparative power 
and the very existence of organised tissues obviously appears to 
be more involved if the cells themselves are the objects of the 
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Iruction ihan if these simply yield a part of their sabstancd 
to tlie uutrient fluidii. 

The fact that, although in the course of febrile diseases the 
coDsumptiou of albumen is increased, the same prtxiucts of 
metabolism appear as under normal conditions neems to sup- 
port the view that in fever only such albuminates are meta- 
bolised aa circulate in the tluidii of the body, and that while 
the splitting up of the albuminates occurs on a far larger 
i«cale in fever it proceeds in other respects in the sanie way 
and is induced by the same conditions as in the non-febrile 
orgaoibni. 

According to Voit the living and organised tissues are spe- 
cially endowed with certain properties in virtue of which tbe 
metubolisin of tbe materials disi^olved in the fluids is induced 
wiihout any actual change being effected in the form of the 
former, just as the yeast cells cautie the splitting up of a 
isocharinti solution into alcohol and carbonic acid. The more 
the dissolved albumen reacts on the cellular elements, and the 
mate active the circulation of the fluids, the more rapidly will 
metabolism proceed. The power possessed by organised struc- 
torws to metabolise matter is com>equently not the same under 
all circumstances, but is raised by some conditions and depressed 
by utht-ra. 

There is nothing to prevent our applying this hypothesis 
to the destruction of albumen in fever and assuming that under 
lliose (.-onditions which the febrile proL'esse^ bring with them 
the tiiMues yield up tu the circulation a larger prop(Mtion of 
their own albumen, aud that an abnormal amount of materials 
fur nx'tabolism is thus presented to the cells. Meanwhile the 
organs ftuffera loss of their constituents mure rapidly than in 
simple inanition, and the febrile organism is com[>arabIe to a 
uomial animal a considerable part of whose tissues has been 
consumtfd by prolonged fasting, but who, in consequence of a 
finglr* ample albuminous meal, has for the moment a large 
quantity of albumen in his circulation. But iu the normal 
(Tganiitm an eijuilibrium between the cellular structures and 

K nutritive fluids would in a short time be brought about by 
lilutioii of matter on the one side and it* disintegration 

) tbe other, whereas in the febrile state this equilibciiuit 
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remains fnr n long time disturbed and cannot as a rule be restored 
Tiy the inflamed cells, wbich in most cases lone during the course 
of the fever the power of absorbing matter and assimilating it 
to their own structure. 

One might suppose ibat the incrauied consumption of nlbiimen in 
fever was caused by the enhanced meUholic activity of the or^imised 
tissues, in coiiseqiienco of the elevated tempeniture. If, thut is to siiy, 
the hrcjiking up of the albtiiiiinal^a circulating in the fluids were 
|)oi-rornied in a shorter time than uaiml a moi-e speedy disintegration 
of the organs woutJ follow, and it is easy to understand huw an in- 
<-reased daily exchange of albumen would result; only that if we 
really had to do with an intensified power of nietnbiiliHin in the cells 
we cannot see why the loss of albnmen hy the body could not Iw 
prevented by a proper supply of like niftteriuU in the food, given at 
frequent intervals. Since this explanation will not stand, the pri- 
mary condition must be a loosened cohesion of the constituents of the 
oi^ans, the increased consumption of albumen being secondary thereto. 

Were the febrile process to exert on the organs of the body, 
even for a short time, no other action than inanition, we should 
simply find a rapid atrophy of the histological elements, not a 
complete destruction. As a matter of fact we do on the whole 
meet in fevers too with an atrophic wasting of the organs 
only, and not with a degenerative process in the sense that 
the cells perish entirely.' Nevertheless on the testimony of 
eminent authorities there not unfrequently appear, especially 
ag a consequence of the infectious diseases, visible changes 
in the morj (ho logical characters of the cellular elements, such 
as the so-calletl parenchymatous degeneration, which in its 
higher degrees leads to a complete destruction of the affected 
tissue, 

' The wasting that appears as a consoqnenoo of Blarration does not affect 
all the organs of the bodj in an equal degree ; some of these, indeed, as the 
central nervous system and the heart, undergo bnt an insignificant loss. This 
circiunstaiice Voit explains by assuming that tl 
It! great activity, rapidiv malie good their li 
maintain their composition a.1 the expense 
I much diiubt if thi! ^Bm^^ occurs in fL-hrile d 
Ijruirt and central nervoos organs ai 
nud to repair past losseB, 
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According to LiebermeiRter paivncliymatons degeneration ia the 
constMiit consequence of fever of « pai-ticulai- intensity and duration. 
On the changes thnmselTes he expresses himself in these words : — 
' Firat the ceils arc clouilcd by fine granules, which sometimes early, 
al other times Liter, mBy be recognised to a greater or less extent as 
f«t globule-Kj nt the Rame time the nuclei become indistinguishable. 
In higher dt^jrees of degenemtion the contours of the cells are lost, 
And ill the highest mere gmnulnr m>u«e3 or diffused detritus talce the 
[)tiice uf the cells. With the producla of degeneration are sooner or 
liitcr a:^DCUited those of new celt formation, but if the fever be pro- 
longed these too undergo degeneration. When the disesse tiikes a 
fWvDiir&ble course a permanent regeneration of the structures sets in 
with the termination of the fever, and such a tnrn seems possible in 
c -rtein organs, as the liver and muscles, even when the greater part 
of the parenchyma cells are iri-eparably destroyed. Eegeneration is 
effected hj the formation of new ceils out of those pai'enchyma ceUs 
which have ondergone the least degeneration and are still cspable of 
lestoration.' ' 

Cohnbeim's description of paren{'l)ymatou8 degeneration diflers in 
several point^from tliat justgiven. While, for instance, Liebermeister 
maittlains that the so-cniled ' cloudy swelling,' in which the cell oon- 
leats exhibit a granular iippearance, due to the presence of particles of 
Alhriiiii nates, represents the commencement of the subsequent fatty 
laetAmorphosis, Cohnheim is inclined to consider the cloudy swelling 
and till' fatty degeneration as two totally distinct nutritive changes. 
He therefore considers it as beyond question that cloudy swelling in 
ciRDmencing recoveiy woidd be a simple retrograde process. 

Cohnheim is further of opinion that the assertions of the frequent 
occurrence of parenchymatous degeneration and fatty metamorphosis 
in fevei-s are not quite satisfactory. They ai-e mies<*d in many cases 

which death is cnused by intense febrile proc<.>sscs. and they are 
especially in infectious diseases, so that a msnal connection 
rnen the degeneration and the high temperature cannot be estab- 
U«d.* 

A diffipfence of opinioQ as to the frequency of parenchymatooB 
degeneration can present no obstacle to connecting these changes 
in the org»ns, or ai least their fatty metiuiiorjihosis, with the Kb- 
ttonually increased albuminous metabolism ; for if in the disin- 
trgntionof the albuminates in the organism fat appeurs regularly 

' LlebcnneiftvT. ftfioi. u. Themplt dei Ftebfrt, p. 410. 

' J. CohnliDiln. nv/Mma^ni fiW atlf. PatXoL, Tola, t an J ii. 
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as a product of their spUtting up, to be, according to the con- 
ditions present, either further metabolized or etored up in the 
natural fatty deposits of the body, it may be justly assumed that 
along with ijathologically augmeuted albuminous metabolism an 
abnormal amount of such fat, the product of ite splitting up, will 
be produced. So soon, however, as the metabolism of the fat 
ceases to keep pace with its production abiiurmai collections of 
fat must follow. 

In fatty degeneration of the organs this abnormal accumu- 
latiou of fat is etl'ect.ed at the exi>euse of the albuminous con- 
stituents, and thence arises the by no means unimportant 
question whether the higher and highest grades of fatty meta- 
moqibosis do not testify to the possibility under certain condi- 
tions of the organic albumen undergoing metabolism as such and 
without beiug previously liquefied and merged in the circulating 
albumen. The fact that in fatty degeneration numerous fat 
drops make their appeaiivnce in the interior of the cells is easUy 
espliiined, although one admit a splitting up of the circulating 
albumen only, for the fat may be imported into the Interior 
of the cells, or be, so to say, legitimately produced therein. 
Even a complete reduction of single or numerous cells to a 
fatty detritus is no conclusive proof of the metabolism of living 
organised elements, for a cell will inevitably perish if its frame- 
work {Bausleine) disappear in great pajt by liquefaction and 
the Cit derived from the splitting up of albumen take its place. 
The phenomena of fatty degeneration may, however, fiud 
their least forced explanation in the assumption that under 
certain circumstances the molecules of albumen are one by one 
dissociated from their connections and directly submitted to 
metabolism in situ, until at length the whole edifice of the 
cell is broken up. Such an explanation appears to me and to 
others important, because a fundamental distinction is thereby 
clearly maintained between fatty iniiltration and fatty meta- 
morphosis, although it must be admitted that no sharp demar- 
cation exists between these two forms of degeneration. 

In certain processes, marked by a characteristically rapitl 
fatty degeneration of the organs, as, for instance, acute phos- 
phorus poisoning, there is, together with the increased meta- 
bolism of albumen, a diminished excretion of carbonic acid and 
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intake of oxygen, as well as a lessened destructioD of fat. On 
the other liiuid numerous enquiries have shown that iu fever 
there in always an increased elimination of carbonic acid. 
In opposition to earlier isolated esperiments, which seemed 
to tell against an increased output of carbunic acid in fever, 
Liebermeister first auuounced that in two cases of ague he had 
obnen'ed a marked increase in the production of carbonic acid 
dnring the parosysm ; ' and in reports of exhaustive esperi- 
ineiits published recently he shows that in intermittent attacks 
the greatest increase in the escretioo of carbonic acid (30 tu 
43 per cent.) occurred during the pyresial periods, and in the 
•0-called cold stage it reached even to two and a half times 
tbe QOrnutl." At the same time we must not forget that a large 
ahare in the increased production of carbonic acid in the cold 
^Mge is to be attributed to the excessive muscular action. At the 
mane of the fever liebermeister found the production of carbonic 
acid raised by from 19 to 31 per cent., and at the commence- 
ment of the sweating stage both normal and excessive amounts 
of carbonic acid were observed, Results almost identictd 
foUowed observations made on a patient who during convu- 

from enteric fever was attacked with pleiu-isy, in the 

of which repeated and severe rigors occurred. 

Soon after the tirst announcement of Liebermeister on the 

production of carbonic acid in ague Leydeii instituted 

number of observations on several forma of febrile dis- 

ariably showed an increase in the extTetion of 

■cid as compared with what bad been noticed under 
Mnnal drcumstanccs. In two patients with recurrent fever 
tbe increase in the carbonic acid was 30 to 44 per cent., in 
ons caito of typhus 38 {>er cent., and in one of pneuiuouia 7(1 
cent.' The average proportion between the production of 







C. I.i*beniui(ter, ' UDtcrsuuhunKen Qbor die qnuidUtlivea Teriiiidu- 
dc( Kohlciuiluivpruduotlau bciiu Mt-'Oachcn,' JMuttek, Arek, /. kUn. 
itA- riL p. 7S, 

Artk./. klin. iird,, Tul. viii. p, 1&3, and Pathol, u. Tkerapit Je, 

U. Benmtot, t'nfprnuiiaa^Mi ilia- dm jMrrkafUn -Prvceii uj.ie. l'li< 

live (UCtutioii u( curUjiili: uul<l in p[ibiuu>iiiiii in duu, occurdm); l< 

(iij). ciU p. 110), to Ihe aoockciiied rei.iJinilioii. fiilujanoa biu oL- 
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carbonic acid in fever and in health was as \\ '. 1. Leydea 
could not ubtiiin any constant results from expi?riment'S on 
animals ; in them a higher temperature seemed to be attended 
Bometimes with an increase and at other times with a diminu- 
tion in the amount of carbonic acid espired.' 

Senator also in his experiments on febrile animals found no 
constant increase in the excretion of carbonic acid ; at any 
rate such was not observed in the initial stage of the fever. 
FVora a critical examination of the actual materials avail- 
able on the material gain and loss in fever and the resiUts of 
his own experiments he came to the conclusion that the in- 
creased elimination of carbonic acid in fever is in no way 
the consequence of increased combustion of fat, and that 
fatty and albuminous metabolism bear no proportion to one 
another. One must indeed admit that in fever not more but 
less fat is burnt than under similar conditions and normal 
temperatnre, and that the body in fever, though poorer in albu- 
men, is relatively richer in fat.' 

In support of the last position Senator appeals to certain of his 
esperiments in which thelargestoutputof carbonic acid was ohaerved. 
The antmals the subjects of these experiments gave off at the height 
of the fever 4-306 grammes CO, in an hour, which makes for 24 hours 
1009. In this period 14'48 gninimesof urea were passed, for which 
42-7 grammes of dhumen were metiib<iliBed, But since by the meta- 
Ijolism of 42-7 grammes of albumen 72-2 griiranies of carbonic acid are 
produced, the animal could not in the 24 hours of fever have meta- 
bolised more than 10'2 gmmmes of fat, yielding 28'7 grammes COj. 
In a like period, but without fever, the animal had excreted 7'895 
graiDme» of urea and UT 2 gnimmes CO], representing the metabolism 
of 23'3 grammes of albumen and 9'1) gi-ammes of fat. While, then, 
tlie consumption of albumen had been raised more than aO per cent, 
an increased combustion of fat could scarcely be proved. 

Quite recently Leyden and Frankel have published a 
number of experiments on the excretion of carbonic acid in 
fever, which are of great value as having been carried out with 
hhown that it is much greater in fevers with than withoat excesdve re^- 
tiitory activity. 

' fi. Leyttea. 'Uebet die Respiratiou im Fieber," iJfwtwS. Arek. f '" 
Med., vol. viii. p. 636. 

' H. aenalor, Vntfrtuchungun iibtr den fieberhnftvn Proeiv* it^.K. 
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t ihe aid of the most exact appliances,' From the reeults of these 
BXperinients it follows indisputably that the fever induced by 
the injection of pus is in aninials constantly followed by an 
increased elimination of carbonic acid. 

Id &U these experimente the Animals were deprived of food, and 
the amount of carbonic acid given off in a condition of fasting accu- 
rately ascertained. Since in healthy animals the elimination of 
carbonic acid Bteadily decreases with prolonged inanition, it was 
pocaible to determine whether such n falling off in the production of 
carbonic acid continued during fasting after fever had been set up 
by the purulent injection, or whether the operation were followed 
by an increase inst«ad of a deci'etise. As a maU-erof fact the elimina- 
tion of the gas was always gi-eater in the later daya of fasting 
with fever than in the earlier days without fi^ver, the absolute rise 
Taiying between 4 and 56 per cent. But if one compai-e the elimina- 
tion of carbonic acid by a fevered dog with that by a healthy one, the 
two having fasted for the same number of days, we find an excess in 
intense fever of 70 to 80 per cent., in niodei-ato fever of 40 to 50 per 
cent., and in slight and teuiporor}' elevation of temperature of 10 to 
20 per cent. 

I^yden and Friinkcl from their experiments came to the 
that the consumption of m.iterial is in fever raised 
toto, and that at the height of the febrile jirocess not only 
albumen but also more fat is metalxilised than under 
Bonual conditions. That in fever there is not merely an in- 
ervascd elimination but also an increased production of carbonic 
acid is l»est shown by the experiments of Colasanti, who found 
in a feverish guinea-pig an increase of 18 per cent, in the 
oxygen absorbed and of 24 per cent, in the carbonic acid given 
uff.' With the view so strongly put forward by Senator that the 

■ B. Ifffden and A. FiuakcJ, ' Ucber den reHpiratoiiwhui Qasaustansoh im 
Tabei,' Virrk. ^itA., vol. Ixxvi. p. IStS: see IheroaUo a eriticiam u( Wert- 
h«im^ rii«nai«hei, ' Vrhar d«n LiinKvneaMiiuUiuBob in Krankheiloti.* DeHtirh. 
An*./. IHh. Mrd.. vul. xv., nnA • Untflraiich. iilwr den 8to(!wecliaol in Heber- 
baftrB Knnkh.,* I('i>n. nrtf, U'oehituekr., ISTH, Soe. 92-M. 

' G. Caluanti, ■ Kin Bcitreg »m Ficborlchrc.' lyoigrri Arei., vol, xW. 

TIm iibmntttona of Oolamiti on the oonvamption ot oxygen in a hbriU 

uiwkl Uing rcmahitil lwila)4xt, fimt it ix on])' very rvvenllj tliul D. Finklvr 

^km, ^J aprrJimintr)' observation, given a pruniin ot conduoting a 
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liDcly is after the abnormal metaboliam of fever poorer in albu- 
men, but relatively richer in fat, both ohser\'ers agree so far 
as to allow that the albuminous metabolism in fever stands in 
no relation with the di-stniction of fat. The qiieslion whether 
in fever not only the albumen and the non-nitrogenous pro- 
ducts of ita eplitting up, but also the fat distributed throughout 
the body are subjected to metaboliam to a grealer degree than 
under normal conditions can only be answered when the total 
intake and output of the fevered organism is ascertained ; for 
only from a review of the whole material economy in fever can 
one decide whether the total carbon given off from the body is 
covered by the albuminous metaboli»ra or whether the non- 
nitrogenous constituents of the body are also broken up. 

An increased interchange of gases also occurs when the 
temperature of the body is raised by preventing the escape of 
heat, as Pfliiger has demonstrated.' But since a con"iderab]e 
elevation of temperature has, according to the e3q>eriments of 
Litten, been found to lead after some time to a diminished 
interchange of gases and a fatty metamorphosis of the organs,' 
one must conclude that an artificial elevation of the body tem- 
perature induces first an increase of the metabolism of matter 
in general, but that when the heat has been maintained for a 
loUg time the increased metabolism of the albumen alone con- 
tinues, while that of the fat fails to keep pace with it, or may 

enquiry into the eichango of gases in febrile atnlea. Aeoording to tliis pi«- 
liniinary comrannicntion the fe^^ilc elevation of the temperature leil to^ 
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absolutely decline. That similar conditions obtain in 
fever cannot, it is true, be proved, although we must not 
!is5ume that the increased excretion of carbonic acid is excla- 
sively a consequence of the elevation of temperature. 

In the preceding pages the exchange of material in fever 
has been discussed in the light of recorded experiment so far as 
appeared necessary for forming a correct estimate of the magni- 
tode of the loss which the body esperiences in the course of febrile 
diseases. One may confidently assert that the accelerated ex- 
change of matter, especially the increased metabolism of the 
albuminates of the organs, is to be considered one of the most im- 
[wirtjint consequences of febrile diseases. We have not in fevers 
In deal with a rapid wasting of the organs only, such as occurs, 
though more slowly, in simple inanition, in which the cells, 
aU.bongh in an atrophic condition, hold together fairly: it is here 
the cellular elements themselves that are attacked and broken 
down. Thus it follows that the reaction of the metabolism of 
fever on the functional activity of organs must be totally dif- 
ferent from what occurs in inanition, and that the activity of 
the cells may cense long before any striking emaciation of the 
hfdy has been brought about. This position is easily accepted 
if we believe that the destruction of fat does not keep pace with 
the loss of albumen in the subject of fever. The fact that in 
AtarvatioD death does not take place until a large proiwrtion of 
the collective mass of tlie body is wasted, and the supply of fat 
ha* almost entirely disappeared, cannot he ajiplied without great 
qoalification to the febrile slate, and it would be an error to 
measure the consequences of the abnormal waste and destnic- 
tion of substance iu fever piitients by the degree of visible 
emaciation alone.' 

In respect of the inorcnnio jiroiliicts of eicretion. Salkowsky haa 
fltrtabliahfid the remarkable fact that durine fevnr the elin 
potaali Mita by the urine is increnspd,* which is doubtlesa ci 
with tbe increased destruction of tissue. 



• T«ty f»t inbjcrl" nsii&IIj beBrBlarvBtirro for lonfc, hot saccnnib to febrile 
nnafn B nrrprMnffly xlmrt liiiir. n rlilTemDce which cnn bp in put ex- 
ineil by the <liffi>n'iit oourae nf inPtaboliim in atarvatinn nnil in hrn 

* R. t'ltlknwkkj, ' Ualori!tiabang&b«riI, AnsRcheidnng' d. Alkulisalic,' I'irck. 
^ toi. Ilii. 
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It has ulso h«>eii long known llml the ext'retiou of the urituiry 
chlorides is dimitiisheil during acute fultrile pvocf^t^eu. Aocoi-diiig 
to Riihinann, who bos latel; eonght to HscerUtin the cnuseE of the 
diininisbeil excretions of chlorides, there is a ptirtial i-et«ntion of 
these saltH iii tlie Loily of a fever patient, sine* a part of the ealli 
tnkea with the foi>d d'X-s not i-eappeur. Kuhuaun Reee the ground of 
this retention of sodium chloride in the bodies of febrile euhjecle in 
the large quantity of or^nic albumen which has passed into the 
general fluids, liberating the [K>buib salts from their combination with 
the albnmiiifttes (uid wplatiog them by salts of eodtum. ' 



The Effects of Food ox the Febhile Scbject. 

The notion that the administration of food intensifi^ 
febrile conditions, and was therefore detrimental to the patient, 
was) at no time perhaps a purely arbitrary one, but without 
doubt was founded on certiiin experience— the observation, for 
instance, that convalescents not seldom exhibit a renewal of 
fever when they begin after ii long time again to take solid food 
in considerable quantity. From the earliest times animal foods 
were held to be specially injurious to such jjatients— that is to 
say, flesh meats, to which highly stimukting properties were 
ascribed, and which were thus opposed to most vegetable foods. 
When men began to distinguish more accurately between the 
alimentary ]>rinciples contained in the various foods, and to 
attribute to each its special action in the economy, they be- 
lieved that the doctrine of the ancient physicians still held 
good, but in the form that 'the administration of albuminates 
is specially to be deprecated in febrile diseases.' 

The thesis was by some snpiwsed (o have received a direct 
verification when Huppert and Kiesell in their researches into 
nitrogenous metaliolism found that afterthe free administration 
of albuminates to febrile subjects more nitrogenout! products of 
metabolism were excreted by the urine than with adtet poor in 
albumen.' From these researches most authorities have con- 
cluded that in fevers not only can no nitrogenous equilibrium be 

I F, Rohmann, ' Uebet die Auascbcidung der Chloride im Fieter,' Iritttkr. 
f. tlin. Mtd, vol. i. nm. 

' II. Hupiurt nnd A. Uiosell, 'UobcrdcuSlickaioffumealiini Fiebcr.'JrrA. 
r/ IlriliHwIr. X. 1860. 
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obtained by any supply of albuminous food, but that the with- 
drawal of albuminates from the body and the disintegration of 
its structure is still more accelerated. That this is, however, 
not always the case was first, so far as I know, maintained by 
Uffelmann in consequence of a precisely opposite experience. 
But Immermann was the first to demonstrate that the researches 
of Huppert and Eiesell do not justify the conclusion that the 
administration of albuminates intensifies the febrile consump- 
tion and is comparable to pouring oil on a fire.' 

Two series of observations are recorded by Huppert and Riesell, in 
which the nitrogen contained in the intake and output was exactly 
estimated. The first was the case of a man aged twenty-five yeai-s, 
who was attacked with a croupous pneumonia on December 18 and 
came under observation on the 21st. From that day to the 25th the 
fever was high, but from the 26th to the 30th moderate, complete 
absorption of the exudation taking place meanwhile. During the two 
periods the following estimates were made : — 
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The observations were continued for some time after the patient 

vas entirely free from fever, but the numbers then obtained are of 

course of no service towards the solution of the problem what effect the 

^ministration of albuminates has on albuminous metabolism in fever. 

fiat the extract fix>m the observations that I have given certainly does 

^ot pi-ove that the loss of nitrogen from the body rises with the in- 

^t^eased supply of albuminous food, for in the period of high fever the 

Pn,tient received a diet proportionately poor in nitrogen, and in that 

^f resolution with a less degree of fever the critical inci-ease in the 

^^cretion of urea became apparent, while with the more liberal supply 

' H. Immermann, Handh. d. allg. ErndhruugitttorHtigen ; V. Ziemssen's 
-f^andh. d. ipec. Pathol. %tnd Therajm, vol. xiii. 1879. 
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of alhtunen froin the STth, imd still more from the 29tii, no fuitber 
increoee was obaei-ved. 

The second cuse was one of convalescing typhoid complicated hj 
cheesy ])neumonia. The pnlient manifested fehrile symptomfi with 
slight OHcillationB up to the time of his death, and the intake and 
output of nltrogien were as follows : — 









Nlirutreri 1 


»«w. 




N»n.„„ 


CudT 


Dute 














•■&•■ 


InF.^ 


F«« 


S^BU 


Urt« 


Tdui 


ttnmK^l! 


Jat>. \ 


3-12 


0U6 


0-21 


12*1 


lS-58 


lO•^6 


&8-330 


.. 6 


2U 


0-fil 


0-1 S 


1016 


1092 


848 


sr-Biii 




3'36 


IM 


0-ir. 


11 117 


13M 


HV18 


5»ai7 




8-18 


1-66 


0-81 


1665 


11113 


ItKH 


BT-T30 




9-13 


1-52 


0-m 


l7-7.> 


20-07 


10-M 


aH-870 




line 


1-A3 


0-71 


18-lH 


21-lR 


K-22 


56-OR5 




9-02 


1-on 


0'r,2 


17'12 


18'63 


11-67 


56-030 




1^ 


0-75 


0'.-.2 


lS-02 


IB'S-i 


1.-.-03 


B*-877 




l-lfO 


IS I 


O'Sft 


1313 


I3'32 


U-12 


SJ-733 




1'2I 


0-70 


OHO 


1212 


18-21 




60-935 




n-w 


0-4" 




1.V7R 


lli-62 


1068 


S5-270 




n-30 


O-OH 




le-u 


17-07 


U-77 






5-t8 


l-Sl 




17-61 


18-32 


13"I6 






6-5T 


07« 




19-93 


30-71 


UH 






6-67 


1-S8 




lU-t)tl 


17-37 


ll»80 






6-01 


■iin 




23-34 


2S-IIIS 


m-31 




.. 20 


6'fil 


1-80 




aa-aa 


24-Sl 


18-00 




n 11 


tl'R.1 


0-7S 


- 


1U4S 


2(l'2t) 


13-85 


- 



From these reseai'clies it t-lenrly apjieai-s tliat the iugestion of 
albumen can in no case prevent ft loss of alhiiuien from the body of 
a febrile subject, although it niiint be remarked tlint on most of the 
days during which the patients wei'e under observation tlie amount of 
nitrogen in the food was certaioly not suJlicient to meet the require- 
ments even of an individiiii! free from fever. It is further seen that 
iin increased supply of nlbuniiiiouB food induces as a rule an nug- 
mented excretion of nitrogen, but the same relation is obsei-ved is the 
henlthy subject ; the question thei-efore should be put thus ; Is the 
loss of niti-ogen greater with a highly nitrogenous diet than with one 
poorer in nitrogen J An fttfirmative answer, however, cannot bo 
drawn from the i-esulta of Huppert and Riesell's experimentfi ; more 
often, as Ironiermnnn had ali-eady urged, the lowest figure for the 
niti-ogen withdrawn fi-om the body, corresponds with the highest for 
the nitrogen taken in with the food, and vice wrsii the Ixidy suffers the 
greatest loss of nitrogen when tlie aJbumen in the food is least. At 
the same time it must not be forgotten that the experiments 
made on Bick persons, in whom probably the conditions for 
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of gain nnd loss of albumen were wantiog, nnd tliat tliua the effects 
of tbe iiigestion of albumon on tbe nitrogenous metaboliam did not 
uppeur with the regtilaricj and precisioa tbiit they would uuder other 
and normal conditionii. 

The assumption that the admiuiEtration of albmnen to fever 
patients not only effects no saving of albumen, but accelerates 
the diainttgration of the tissues, is clejirly negatived by a 
course of esperiments which I made jointly with Kiinstle. 
We gave to a tyjihoid patient a diet almost entirely free from 
nitrogen alternately with one conUuiiing a large amount of 
albnmen, and obtained the following results : — 
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, From the table juat given it follows indisputably that by 

I supply of albuminous food to a fever patient a saving of 

albumen in the body may be effected, for though the excretion 
of nitrogen is increased the loss of the same element from the 
fT<t«ni is reduced. At ihe «mie time it muHt be observed that 
tbe diet did not consist of pure albuminates, but of mixed food 
rich in nitrogen, though containing alsfi fat and carbohydrates 
M well as albumen. 

foods suppliM lo ibis patient fonsislcil chiefly u( Rnnpa, ^i;^ and 

nilrof^en in 100 gmmmes of dry Hlliuiuon wbb estimated after 

U 1G61 trrunmcs. From the 7lh (the Iweltth ilnjr ofobwrmtion) 

to decline, which doabllou oRectwl llie excrvtioo of nitrogen 

0. Kilaatle, ' Uebvr tim Kiofluu mil ip} re livelier Hittcl nut drn 

bel fleberndftn,' DmUek. Arek./. kUn. Med., rol. ixiv, part ).}' 
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If tlic iug(^stion of alliuineD in fover effected no saving of 
ulbumeu it would follow that the albumen which ptiases from 
the intestine into tlie current of nutrient fluids would be 
subjected to raetAbolism, Imt that, nevertheless, the disinte- 
gration of the tissues would proceed just as in starvation. 
Since, however, the loss of albumen in febrile subjects is 
lessened by the administration of albumen, one must conclude 
either that the disintegmtion of the tissues is checked by the 
circulation around them of a liighly albuminous fluid, or that 
the liberation of the orgauiaed albumen from its combination 
proceeds aa in inanition, and that in this case only the circu- 
lating albumen is saved. 

Whether in highly febrile states the loss of albumen from 
the body fould be entirely prevented ia, for obvious reasons, 
very difficult to determine, but it appears to me unlikely; 
for while under normal conditions a sort of eijiulibrium is 
constantly maintained between the nutrient Huids and the 
tissues, any excess of nnti-ient material being speedily removed, 
paitly by increased metjibolism and partly by an accession of 
substance, this equilibrimn ap]>ear8 to be more or less disturbed 
in fever. The circulating current of albumen is abnormally 
great in proportion to the mass of cells ; but the heated cells 
cannot assimilate this eicess, since they have lost, at least in 
part, the capacity for taking up and turning material to their 
own use. A nitrogenous equilibrium cannot be attained in 
patients with high fever, even if they were in a condition to 
absorb large qusmtities of albumen. The possibility of com- 
pensating the loss of albumen by nourishment will be greater 
if the fever shows more or less marked remissions or inter- 
missions, because, as it seems to me, the cellular elements 
recover during the intervals of remission the power of adding 
to their substance and of metabolising the eicess of nutrient 
material. 

Further investigations into the manner in which the ex- 
change of matter in febrile subjects is conducted under the 
administration of the foodstuffs, singly or combined in various 
proportions, are as yet wanting. There are, nevertheless, dif- 
ferent speculations as to the material effects of single food 
stuffs in fever; but they are based for the most part on isolated 
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>4)bB9rTatioQS or on experiments conducted under normal con- 
ditions, and therefore not applicable nithout (jualification to 
tlie febrile state. Thus a great value is ascribed to the carbo- 
hydrates in the nutrition of fever patients, from the physio- 
logical fact that by these easily metabolised matters the waste 
of albumen is kept within narrow limits and the loss of fat can 
be entirely prevented. But, even supposing that the carbo- 
hydrates produce identical effects in the febrile and in tlie 
healthy subject, we cannot forget that they are of great value 
in the animal economy only when combinetl with a certain 
proportion of albuminates, while alone they have scarcely any 
power of posti^oning death from starvation. 

From a consideration of the fact that albuminous meta- 
bolism is increased by the administration of albuminous food 
Senator strongly recommends gelatiu in the nutrition of fever 
patients, since this foodstuff does not increase, but on the 
contrary lessens, the consumption of albiunen. There would, 
however, be little actual advantage in the metabolism of gelatin 
in place of albumen ; though it would clearly be such if the 
material for metabolism were derived from the food and thus 
jffot^cted (he organised albumen from waste. But then gelatin 
ia not physiologically equivalent with albumen, and must, for 
same purpose, be given in much larger quantities than 
len, which presents decided advantages. Nevertheless 
■•veryone will freely admit the great value of gelatin in the 
natrition of fever ])atients, just because it is as a rule well 
borne and easily absorbed into the general fluids. 

If one would form a judgment aa to the value of fi>od in 
fever in it* entire extent one must not be satisfied with a mere 
knowledge of its material effects, but must much rather take 
into consideration its influence on the functional capabiliHes of 
th« aeveral organs ; for it is 3 priori at least improbable that in 
a fever patient the functions of the heart, of the central organs, 
4( the nervous system, &c., can be performed with the same 
and regularity when the organism has been for a long 
i a state approaching inanition or has been in the 
lent of a certitin amount of nourishment. In proof of 
it to appeal to experience, as of' the delirium of 
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iniinitioii, and to a comtjarison with the normal organism, but 
more exact data unfortunately do not exist. 

While little regard has hitherto been paid to the bearings of 
metabolism and the absorption of nutriment on the mechanical 
functions of the febrile snltject, the question whether the tern- 
j)eruture of the £iatient is still further varied by the ingestion 
of food has, on the other hand, been often and warmly discussed. 
The (t 'priori possibility of the elevation of the temperature 
in fever as a consequence of a liberal administration of food 
cannot be denied, since there is no doubt that a direct con- 
nection exists between the acceleration of metabolism and 
the increased pi-oduction of heat thereby on the one hand 
and the elevation of the body temperature in fever on the 
other. One might further conclude that the temperature 
would rise so much the higlier as the more matter was sub- 
jected to metabolism, whence it would also follow that the 
administration of nourishment would cause an increase of 
temperature, because the activity of the metabolic processes 
would be increased thereby. But the elevation of temperaturft 
in fever cannot be due solely to increased metabolism and heat 
production, for in the normal state the production of heat 
consequent on abundant nutriment, and certainly on sustained 
muscular exertion, may be far greater than in fever, without 
the temperature of the body being raised more than a fraction 
of a degree. It admits of no doubt that in fever the regulatory 
arrangements which enable the normal organism to maintain a 
constant temjjerature, although the internal production of heat 
oscillate between wide limits, in some way or other partially 
lose their efficiency. I.)n this point, again, there is divergence 
of opinion among different authorities, and lastly it is almost 
universally agreed llmt there is in fever not a complete arrest 
of the regulation of heat, but merely an insufficient or defec- 
tive performance of the regulatory function.' We are, however, 
not yet in a pi>aition to define the irregularities in the me- 

■ MurrL, disaeiiting; from the great majurity of aathoritiefl, mainiaina that 
in fever the r^alation of heat ia pcrfocmpd oitactlj oa in health, but tliat pro- 
(liiclioD riwM contintielly and without any pause, wherens under nomml 
conditions an increased eiulution of heat is never more than tempomry, the 
raguhttorj apparatus having' time In the inteirals to reuiovt the excera. 
Quoted by Colmhtim, Vorkiiiagen iibiT ollg. Piithal., vol. ii. p. J21>. 
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chani&m of heat control, and to determine with certainty on the 
ground of our actual knowledge whether the administration of 
food to a fever patient does or does not induce an elevation of 
temjierature. 

Ac<M>rdiDg to the defioit ioti of Lietjprmeister ' fever is fiii aggregate 
of srmptoms depending on chas^'es in ttio regulator)- fu notion, wbere- 
l>y the production of heat is increHsed, and the ratio of the loss there- 
U) IK such that an abnormally liigli temperature of the body ensues.' 
The nature of the dit^turbance of the iieat efunomy in fever is, in his 
upinion, best imagined by supposing the reguliiliou of the temperature 
to be fixed at a higher etandiird tlian the normal ; the regulation of 
be«t is conducted during fever in a manner precisely analogous with 
vhat (akee place in health, only with this difference : that a higher 
degree of temperature ia maintained by the l>ody and that the sluices, 
so to say, for the overflow of the excess of heat do not, as in health, 
open at 37' C. (98''-99'' F.), hut only at higher temperatures, 

Against this explanation by Liebenneiiiter of the febrile anomalies 
in the heat control Senator luis urged with force that the conditions 
under nhich the body heat of a fever subject is maintained differ 
from those of the normal state in tthowing an abnormal variability or 
initabtUty of temperature, instead of the permanence observed in 
health under the most diverse ciraumfitances. This fact speaks 
most decidedly for an insufficienc}' of the regulatoi-y apparatus 
and not for its being simply fixeil at a liigher point, which would 
otherwise be adhered to with the same constancy as the normal. 
The anomalies in the regulation of the temperature in fever are, 
according to Senator, mainly refei'able to the abnormal behaviour of 
the cutaneous vessels ; for wheres^i, in order to get rid of the excess 
of heat, they ought to be constantly relaxed, they ai-e in fact continn- 
Jly alternating between the extremes of contraction and dilatation, 
and ibip in consequence of the abnormal irritability of the vasomotor 
nerves that tie fever itself induces. Accoi-ding to this view, which 
iiM recently recpiveil a genenil upproval from Cohnheim, the elevatetl 
tempsrnture of fever is explicable by a disturbed activity of the 
eututcout' vessels, wbicb, though they indeed set free on the whole 
more bent than under normal conditions, do not alwa}*^ meet the in- 
osaed beat production by a prompt dilatation, but often assume, 
whether from internal or external causes, a temporary state of con~ 
traction. 

. whether the ingestion 
f temperatiu 
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be attempted on the ground of experience. At tlie same time 
it must be observed that it is very difficult to arrive at a certain 
decision whethev in any particular case the administration of 
food have or have not caused a rise of temperature ; we may, 
however, notice whether the greater variations of temperature 
are proportional to the amount of food tak*-n. That such is 
actually the case has not been shown by anyone ; on the con- 
trary, many observers have testified that fever ))atients may 
take considerable quantities of nourishment without any re- 
markable rise of temjierature. Yet the accuracy of the contrary 
observationB described above need not be rashly impugned, for 
if such cases are more closely examined it will, as a rule, be 
found that the caution as regards either the choice of food or 
the quantity administered at a time, which appears imperative 
in view of the weakened capacity of digestion, has been neg- 
lected. Such rise of temiierature usually jjassea off in a short 
time after digestion is completed, clearly proving that it is 
connected with the digestive process and not with the effects 
of nutriment after its reception into the general current and 
the increased oxidation consequent thereon ; for otherwise it 
would first become api>arent at the time when the temperature 
actually subsides. But if the ingestion of unsuitable food 
have seriously damaged the organs of digestion it is intelligible 
that the rise of temperature should in such cases be persistent. 
From the previous discussion it admits of no doubt that the 
waste of matter, especially the metabolism of albumen, experi- 
ences a decided acceleration in fever, and that consequently the 
cellular elements lose in a short time a jiart of their constituent* 
and may in certjiin circumstances perish altogether. It is 
more than probable that the great consumption of organic 
albumen, especially if it should lead to actual degeneration of 
the tissues, inflicts a far greater injury on the functional capa- 
city of the organs most essential to life than is the case in 
simple starvation, in which the heart and central nervous system 
maintjiin their integrity for a long time at the expense of the 
other organs. Since, however, it is proved that the waste of the 
body substance in fever may be considerably checked by the 
reception of nourishment, it follows that the administration of 
a certain quantity of food is a powerful means of keeping within 
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limits the injurious consequences of increased metaholisra. 
Tliis problem would be an illusion if tbe taking of food invaiia- 
;ilily induced an increuse of fever, but this seems to be the case 
only when certain conditions are not fulfilled. 

Since in fever the metiibolism of albumen is increased far 
more than is the combustion of fat, and from its bearing on 
parenchymatous degeneration is of the greatest consequence, 
Ll. is evident that the gravest possible injury to the organism 
of the fever patient may be brought about by a diet rich in 
tdbuminates. What is the most suitable combination of nitro- 
genous and non-nitrogenous foods for fever patients, and whether 
this ebould be changed on the advent of symptoms of weakness, 
in the successive stages of the fever, &e., must be ascertained 
by future investigation. The albuminates yf the food may 
to a certain extent be replaced by gelatin, which, from the ease 
with which it is absorbed, is well adapted for aoch cases. A 
diet comiK>sed exclusively of carbohydrates could, we may pre- 
nune, fulfil only to a very limited extent tbe purjxiseg we have 
in «ew, for thougli the influence of these substances on meta- 
bolism in fever is not yet definitively ascertained by experiment, 
il is at least highly probable that they are immediately meta- 
bolised without saving the body even approximately bo much 
albvunen as is effected by the administration of albumen in the 
food. 

Tbe prindpal ground on which a special advantage was oficiibed 
tn such foodn OS contAJn n preponderance of carbohydrates in the 
Uippukratic regimen of acute diseases must not, I think, be eoiight in 
their material effect, niid rests solely on the experience tb»t some 
of these |irei)arationB~BB, for example, barley water, A-c. — are well 
tolvnted by fever patients. 



^H Os THE Perfoilm-WCK OP Dir.ESTios IN Fevek. 

From a knowledge of the metatwiic processes as perfonned 
during fever on the one hand, and of the effects on it of the 
tevend fotxlRtuffs, or combinations of them, on the other, we 
iiave without doubt the most important data for the nurrition 
wf fever patients. These, however, must undergo I'onsiderable 
4]uaIification in view of the fact, already insisted on, that the 
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activity of the digestive orgaiiR is more or less reduced. The 
quantity of nutriment which, in view of the waste that goes on 
in the organism of a fever patient, would constitute an idejil 
diet am iu practice be rarely and only exceptionally adminis- 
tered without running a risik of seriously injuring him. The 
amount of nourishment that the fever patient receives must 
never exceed his powers of digestion, and such foods only 
iiliould he used as are either capable of being absorbed immedi- 
ately and without further action of the digestive juices or de- 
mand the very smallest amount of digestion and cannot either 
chemically or mechanically irritate the gastro-intestinal mucous 
membrane. 

The alterations which the digestive processes usually 
undergo in consequence of febrile diseases are very various in 
degree ; not only is there a great difTerence in this resj^ct be- 
tween acute and chronic febrile cimdition?, but the nature of 
the mo]-bid process, the intensity of the fe\er, the age and con- 
stitution of the patient, as well as his previous mode of life, 
all have their influence. Obviously the gravest disturbance of 
digestion occurs when stnictura! changes seriously involving 
the organs employed are either in direct connection witli die 
febrile affection or are present as complieatiuus. This last i» 
oft«n the case wlien the patient has an attack of indigestiou 
shortly before or in the course of the fever. 

In the higher grades of febrile demngements of digestion 
there is an entire absence of appetite, or it may be an actual 
aversion and disgust for food ; at the same time the digestive 
juices are secreted in unnaturally small quantities and are, some 
at least, of insufficient activity ; the peristaltic movements 
too are not perfonned with regularity. In most the digestive 
energy of the stomach seems reduced, since the digestion of 
albuminates is the most imi)erft'ct. When food, and espe- 
cially the less soluble albuminates, is ingested in the solid 
form, the contents of the stomach are retained for an 
unusually long time, midergoing abnormal putrefactive and 
other changes, the products of which set iq> interne irritation of 
the gastric mucous membrane. The firmer the consistence of 
the foods ingested the less can their digestion be expected, 
and the more mechanical irritation wilt they inflict on the 
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mucous surfaces. The patient, after having taken food to the 
digestion of which he is not equal, feels greatly oppressed ; pain 
in the region of the stomach, disgust, and nausea follow, and 
later abdominal pains and distension, and not unfrequently 
thei?e symptoms of intense gastro-intestinal catarrh go hand in 
hand with an increase of the fever. 

These prejudicial effects of the ingestion of food are the 
less likely to be produced the greater the care taken in the 
selection of the nourishment that the efiforts of the digestive 
organs shall be as little as jx)ssible called into play. On the 
strength of accumulated experience one may confidently assert 
that in a great number of fever cases a certain proportion of 
the several food stufiFs may be taken without any injurious con- 
sequences, provided the matters introduced are either ready 
for immediate absorption or at least retiuire no energetic 
action of the gastric juices. Obviously even these articles of 
food must be given only in such quantities as cannot i)ossibly 
overload the stomach, and that absorption may keep pace with 
ingestion, for an excess in quantity will lead to the like conse- 
quences as an error in the choice of the food. 

In many febrile diseases the digestion may be enfeebled to 
such a degree that even the absorption of substances in solution 
may be performed imperfectly or not at all. In these cases the 
smallest quantities of fluid nourishment are frequently rejected 
by the stomach, or if not they irritate its mucous membrane, 
since, not being absorbed, they undergo a gradual putrefaction.. 
Under such circumstances one must naturally abstain more or 
less completely from all attempts at feeding so long as this 
grave state of things continues, since no good purpose can be 
8er\ed and the evils may be aggravated by food. This con- 
dition is most often seen at the commencement of acute febrile 
diseases, especially inflammatory affections of the abdominal 
organs. 

In contrast with these cases, in which the digestive energies 
have been seriously implicated, we meet with others in which 
the appetite has not in the least fallen off", and such patients 
are accordingly able not only to enjoy considerable quantities 
even of solid food, but manifestly to digest it. This is most 
frequently the case in chronic febrile states, though not always 
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in those, anr] it occasionally baiipens that in acute fevers, as 
the aseptic wound fevers recorded by Genzmer and Volkmann 
among others, the appetite is not inateriatly affected and a 
liberal diet can be partaken of without injury. 

The favourable or unfavourable results of the administration 
of food in fevpr depend mainly on the immediate reception of 
the nutrimcTit into the Buids of the body or not, so that aa a 
rule the foiid must be adajited both as to quality and quantity 
to the patient's power of digestion for the time being. Now it 
may be laid down as a general rule that the stale of the appe- 
tite affords important indications as to whether the disturb- 
ance of the digestion be great or of little moment, but we do 
not possess any accurate measure by which we cau estimate 
the functional activity of the digestive organs. It is therefore 
advisable always to begin with small quantities of those foods 
which are known to be most easily digested and gradually to 
increase the doses. 

Tlie difficulties with which the feeding of fever jwitients is 
beset could to a great extent be avoided if we could give all 
nourishment in a state of solution, so that it should not re- 
quire to be digested, but merely absorbed. The different articles 
of food and their usual preparations contain indeed one or other 
of the food stuffs in solution, but a dish that shall contain all 
alike dissolved has not yet been invented. The albuminates 
especially being almost always taken in forms iu which they 
are not fit for immediate jtassage into the general fluids of the 
body, many attempts ha.\e been made of late to provide for 
the use of invalids solutions of albuminates which may be 
absorbed without any previous action of the gastric juice. The 
infuaum carnis frigide paratum.^ the fresh expressed juice of 
meat, the Leube-Kosenthal solution of meat, as well as the 
various jieptone pre|)arations obtained by means of artificial 
digestion, fulfil this condition. The carbohydrates are more 
easily available for absorption in the fluid form, since one has 
only to substitute saccharine solutions for the starches, and 
recently Buss has recommended the commercial grape sugar 
as particularly appropriate. ■ On the other hand we have no 
practicable means for rendering the fats more digestible, so 
that most authorities agree iu advising that the fat supply 
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in fever should be restricted as much as possible, and that 
in those cases in which the administration of fat appears 
urgently required, viz. in chronic febrile diseases, those fats 
should be chosen — as butter, cod-liver oil, &c. — which expe- 
rience shows to be most easily digested. 

The solutions of the foodstuflFs, and more especially of tht* 
albuminates, are without doubt of great value in the nutrition 
of fever patients ; but their use must always be limited, since 
neither in health nor in disease are men capable of enjoying con- 
tinuously for any length of time a large quantity of substances 
which, even if not actually distasteful, are at least insipid and 
monotonous. The demand for relishes and for a certain 
variety of gustatory impressions soon makes itself so urgently 
felt that the attempt to support a fever patient for long on a 
diet composed exclusively or mainly of the above-mentioned 
solutions of the foodstuffs will inevitably lead to an insuperable 
repulsion and finally to vomiting. The administration of such 
pure foodstuffs must always be carried out with moderation 
and caution ; they can as a rule be looked on as adequate only 
when supplemented by certain relishes and stimulants. Occa- 
sionally it is not only desirable but imperative that the greatest 
part of the nourishment should be administered artificially, i.e. 
per rectum, and for this puq)ose these solutions of the food- 
stuffs are especially appropriate. 

In many cases of fever the power of digestion is not so 
enfeebled that small quantities of certain foods are not avail- 
able for absorption. Experience teaches that in many cases 
all the injurious consequences of food can be avoided if only 
one give to the patients in question a fluid diet in which some 
of the aliments are in a state of solution and others of very 
fine susi)ension. Such are the soups, with various additions, 
eggs too, lightly boiled or beaten up, and milk, which indeed 
coagulates in the stomach, but may, by proper precautions, be 
made to form a soft and harmless curd. Gelatin is a useful 
addition to soups ; and one can, as a rule, give to patients who 
do not suffer from an extreme degree of febrile dyspepsia such 
light acidulated jellies as those prepared according to the 
directions of Wiel, without any apprehension of ill effects. 

How far the various foods are really utilised by fever 
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patients and received into the nutrient currents we have at 
present little and but unsatisfactory iiiformiitiou. H. v. 
IloeRsIin has instituted a course of snch experiments in typhoid 
fever, the results of which will ehortlj be published ; but 
he has kindly comraunicated to me the mean numbers repre- 
senting the value obtained from several articles of food. 
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These experiments show that in a number of [(atients 
certain foods of acknowledged digestibility were very fairly 
utilised, and that in particular the greatest part of the albu- 
minates was absorbed. One cannot, indeed, expect such good 
results as these in jiatients labouring under the severer forms 
of febrile dyspepsia ; they are, however, enough to show that 
the quantity and the quality of the focMl must be adapted to 
the patient's digestive powers for the time being. 

From the earliest ages it has been recognised by physicians 
that different rules must be followed in the dieting of acute 
and of chronic febrile processes. The justice of such a dis- 
tinction is evident when one reflects on the impossibility of 
persevering for months together in a rigidly restricted diet 
witliout bringing on death by inanition. On the other hand 
the shorter the dui-afion of a fever the less has one to fear a 
dangerous degree of wasting, unless one have from the first to 
deal with very enfeebled individuals. Again, it is to be borne in 
mind that several of the conditions which make jt desirable to 
restrict the diet in acute febrile processes, especially the de- 
rangement of the digestive function, are absent, or present in a 
alight degree only, in the chronic cases. We may also fake it 
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for granted that the intermissions, or even the remissions, that 
occur so frequently in chronic febrile diseases are of advantage 
to the digestive powers (see p. 193). Certain observations 
moreover seem to indicate that in prolonged febrile states 
the organism becomes, to a certain extent, accustomed to the 
abnormal temperature, and that the consequences of the fever 
are less pronounced.' 

In the vast majority of cases of acute febrile diseases the 
conditions are such that it is quite useless to think of main- 
taining the weight and composition of the body, and food is 
given with the aim of partially at least saving its constituents 
from destruction and that the richer current of nutrient fluids 
may exercise a beneficial influence on the functional activity of 
the vital organs. In chronic febrile states, on the other hand, 
the nutrition should^ at least when possible, obviate any loss 
of weight by the body even if any actual gain be impossible. 
This end would most assuredly be gained only in the rarest 
cases if waste of tissue, and especially metabolism of albu- 
men, were increased at the same rate as in acute fevers. We 
do, indeed, possess certain data from which we may conclude 
that the metabolic processes in chronic febrile diseases are in 
general on a small scale. Thus it is that in a large number 
of cases the supply can at least keep pace with the waste, and 
under some circumstances an excess of material may be assimi- 
lated. Besides I do not think that the ability of the living cells 
to take up matter and to fix it can be so seriously impaired in 
chronic fevers with decided remissions as it is in acute diseases 
at the height of the fever (see p. 211). 

If one supply a normal organism with only so much albu- 
men in the food as is metabolised in fasting, the most ample 
provision of non-nitrogenous aliment will not suflSce to prevent 
a continuous loss of albumen from the body. This fact appears 
to me to bear on the nutrition in fever, for it shows that the 
febrile organism too cannot be satisfied with an amount of 

1 If an animal whose temperature had been for some time maintained at a 
point above the normal by the escape of heat from its body being prevented 
is taken from the hot chamber, and after a short time replaced in still higher 
'temperature, that of its body rises less and the symptoms of the elevation are 
less marked than before. Cf. Rosenthal, * Phys. d. thier. Warme,' Hermann's 
Mandb. d. Physiol,, vol. iv. 2, p. 447. 
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albuincH oqiial f*i that which it metabolises when no food U 
given, and that the point at which the intake und output are 
balanced can only be attaine<l by the administration of a much 
larger quantity of albumiuates. One may, indeed, conclude 
tliat a smaller quantum of albumen will suffice to save the 
febrile subject from actual loss of weight if fets and carbo- 
hydrates are also supplied than if they are not. But we have 
not at present any decisive observations on the best proportions 
of nitrogenous and non-nitrogeuous foodstuffs for fever patients. 
In my opinion the greatest material results will be attained 
when the proportion of albuminates to the other foodstuffs is 
BO much greater as is the albuminous metabolism in escess of 
the destruction of fiit in the body. 

The belief that fever patients reijuire a diet in wliich albuminates 
preponderate prevailed long since, especially aiilon^ English pliysicinns, 
but without meeting any general approval. The opposite view, thnt 
such individuals should receive a food rich in non-nitrogetioiis Htih- 
Btances, enjoyed a far wider recogoition, n.nd the teaching oF Todd 
and others, who gave their patients in high fever beef-stenks and 
alcohol in concentrated forms, wna held to he o grievous error. Since 
I have already repeatedly ineiBt«d in the most emphatic manner that 
the impaired power of digertion in fever odls for n careful selection 
of the food, and that solid foods cannot be borne by the majority of 
patients labouring under the acuter forma of fever, the opinion T 
have thus expressed cannot possibly give owa'iion to any misunder- 
standing, I will not on any account sanclion the nd ministration of 
solid foods containing ii large proportion of albumen, and I nl.*o hold 
that an exclusive tise of iilbiiminates is iindesii-able ; s'ill T believe 
that in fe^-er a larger proportion of albiiininates is i-equisite than in 
health, and so much larger ns the albaintnous metabolism is greater. 

1 am well aware that it is somewhat injudicious to advance views 
that i\r6 not adequately supported and lany yet Kive occasion to prac- . 
tiad consequences. But if one look more closely into the principles 
offerer diet, as now accepted by the mnjority ofniithorities, we sbnll 
find that they ara not in glaring oppc»il>ion to the doctrine that fever 
patients neeil a highly albuminous diet. TIio idea that the waste of 
tissue in fever demiLnda especially the administration of non-nitro- 
genous foods is never at any rate pushed to an extrerjie, and of late 
considerable attention has been given to supplying fever patientewith 
dishes and preparations containing albnmen in forms most easily 
digested and directly absorbed. But the old experience that decoc- 
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tiona of groats, rice, and thio meal eoups are very well tolerated l>j 
febrile subjects in no way pfovea that oae should give little else than 
ou-bohydrfttebi; on the contrary, niunei'oiis observationa have shown 
that a highly albuminous diet may be supplied in fever withoutinjory 
if it do not mnke greater demands on the di^^tive powers than do 
groel and 1>ar1ey water. 

DiEF IN AcCTE Febrile DlsEdSi-s. 

Since the conditions which regulate the quantity and the 
choice of foods in fever vary greatly it is clear that no rules of 
general appUcation can be laid down ; one must in each single 
case carefully balance the several circumstances, especially the 
duration of the diseiise, the strength of the patient, and the 
state of the organs of digestion. The general principles of diet 
which can be deduced on the one hand from experience, and 
on the other from our knowledge of the animal economy, will 
6nd a right application only when the indications given in each 
case are exactly asc-ertained. 

If an acute febrile disease run its course within a few days 
there appears, as a rule, no necessity for the administration of 
any special amount of nourishment, unless we have to deal 
with an individual in whom a few days' abstinence may induce 
considerable weakness, as is sometimes the ease, for example, in 
extreme old age. Besides it is decidedly advisable to pre- 
scribe a rigidly spare diet when the appetite is greatly re- 
duced and marked symptoms of febrile dysjiepsia are present. 

There are several appropriate relishes and stimulants which 
are generally given to such patients, while the total quantity of 
food has to be reduced to a very small bidk. To the former 
daM belongs clear broth which may be made more palatable 
by tlie addition of meat extract. Tea and coffee are luxuries 
thr deprivation of which is, as a rule, painfully felt by such as 
are accastomed to their use. The infusions, however, should 
not be concentrated, and in great irritability of the gastric 
moooii!) membrane tea should certainly be withheld, while 
coffee not onfrequently causes a sense of weight and huming 
I tbe stomach and strong peristaltic movements. By the 
of milk and sugar these beverages become foods 
nt their being in any degree less well borne. 
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Ab foftds in the narrower sense soups made from the meat 
of the cereals Lave from the earliest times been in grea,t repute 
for fever patients, and no doubt are well suited for the purpose 
by their digestibility, although from the small amount of food- 
stuffs, especially of albumen, vhich they contain they can 
serve as the sole or chief article of food in those cases only 
where a rapid reduction of strength or a long duration of the 
disease is not apprehended. Most used are the mucilaginous 
decoctions of groats, barley, or rice, which should be rubbed 
through a sieve and not flavoured with any irritating condi- 
ments. 

According to Kenk's analyses of the diet of the General Hospital 
at Mimicli a ration of pearl barley soup contained on an aveings 
in 315 gremmes -IS grammes of albumen, 2-8 grammes of fat, and 
17'9 grammes of cai-bobydrates ; one ration of rice soup, 2 grammat 
of albumen, 1 gramme of fat, and 19 grammes of carbohydratea 
(see p. 17(i}. The straining off of the solid i-esidue of cmtrao 
materially diminishes the strength of the decoction. 

Uffelmaiin has asserted that in the preparation of the soups of the 
cereals 1 part out of 5 or 6 of the water is boiled away, so that in 
100 parts of meal soup one may reckon on an average the albu- 
men at 1-6 to 2 and the coi'bohyjrates at 12'5 to 15. At the 
same time it is to he observed that aiich sotips when too thick 
loss piilatabli? ami also inferior in digestibility to the thinner. 

For a number of cases the fruit soups, made by boiling 
fresh or dried fruits with water, with or without the addition of 
sugar, lemon peel, &c., and freed from the solid residue by 
pressure, are an agreeable and useful change ; but one must 
not forget that the projwrtion of nutriment in these is very 
small. 

According to the directions of Uffelmann to prepare a fruit soup 
1 pai-t of fruit and 4 or 5 of water should he taken. Thus in 100 
parts of soup made from, say, fresh apples there would be O'l of 
albumen, 3-2 of carbohydrate, and fl-2 of free acid (see p. 66) if 
no sugar have been added. Such preparations must be looked on as 
little more than luxuries, although the presence of organic acids in 
fruits renders them specially suited for fever drinks. There ai-e also 
the sweet fruit soups, Kuch favourites in daily life throughout North 
Germany, but in general less acceptable to the South tierman taste. 
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With r^ard to all these the previous habits of the patient should be 
taken into account. 

If a fever patient be allowed, besides tea or coflfee with milk 
and sugar, only clear broth or Schleimsuppe, without any further 
addition, the whole daily amount of foodstuffs cannot exceed 
about 8 granmies of albumen, 6 grammes of fat, and 57 grammes 
of carbohydrates,^ while the diet of a normal man not engaged 
in work should, according to Voit, contain 85 grammes of albu- 
men, 30 grammes of fat, and 300 grammes of carbohydrates. The 
loss which the body of a fever patient must suffer on a daily 
diet restricted to Schleimsuppe, coffee, clear broth, &c., cannot 
but be serious, the more so as the metabolism in fever exceeds 
that of the healthy organism at rest and taking the same above- 
named diet. 

Also in the early days of those febrile processes which give 
indicatio'ns of a probably long duration a somewhat meagre and 
restricted diet is to be reconunended, limited to the few 
simple articles of food or relish just enumerated. Only by 
degrees may one give larger quantities of food. A very strict 
regimen is, on the other hand, demanded whenever there is 
evidence of derangements of the digestive organs, as gastric 
or intestinal inflammations. Under such circumstances even 
the total withholding of food may be necessary for a time, and 
great care must be taken to limit the diet to the quantity of 
fluid really necessary. 

The demand for a larger amount of foodstuffs, and especi- 
ally of albiuninates, in prolonged fever is to a certain extent 
met by the administration of Jarger quantities of the same 
harmless foods and relishes, and where possible by increasing 
the proportion of albumen therein. For the attainment of 
this last aim it is usual to substitute so-called strong soups, i.e. 
decoctions of veal and other highly gelatinous materials. By 
the addition of gelatin in proper proportion the nutritive value 
of the soup is greatly increased, without the risk of imposing 

* According to Renk's estimate — 

Albumen Fat Ciirbohydrntca 

1 ration of coffee with milk and sugar . 4*1 grms. 3*9 grms. 192 gnus. 

2 rations of rice soup of 281 grammes . 4*0 „ 2-0 ,, 38 „ 



81 „ 6-9 „ 67-2 „ 
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ajiy furtlier burden on the digestive orgnns. Instend of clear 
broth one may use beef tea, which always contains a cert^iin 
amount of albuminous matters. The supply of albumen can be 
raised step by step by adding suitable tjuantities of siiccus 
camis, J^eube's meat solution, or other jieptone preparations. 

The infiisuin carnU j'l-ijiite piiriUiim, from the verj- .small per- 
centage of albumen it contHine (1 per cent,), presente little advantnge 
for this purpose (see p. ^6). Of the other preparations nami'J, 
Leube'it soluble meat can be most recommended, since besides peptone 
it contains some unaltered albumen, and is taken by invalids without 
mnoh reluctance. Each tin, aa met with in the shops, contains 230 
grammes of fresh meat, or 8'5 grammes of nitrogen, so that in taking 
the contents of one dui-ing 24 hours a considerable quantity of albu- 
minous matter will have been ingested. 

Buss has in a manner canied to perfection the principle that ao 
far as possible all food should he given to fever patients in the liquid 
form, by devising the following mixture of peptone and grape sugar 
with the addition of rum or w^iic ; — 100 gimnmes of flesh [leptone 
from the manufuctory of Sanders Ezn at Amsterdam, 300 gi-ammes 
of gra|)e sugar, and 200 grammes of rum or cognac are diluted by 
the addition of about GOO gi'ammes of water. This qunntum must 
be consumed in the cuui-se of 24 hours at suitable intervals, each dose 
being diluted with an nqual volume of water. Many patients find 
the Bweet taste of the solution disagreeable, so that the addition of 
2 to 3 grammes of extract of gentian is often necessary. Vomiting 
rarely follows, although the pe]>tone preparation leaves much to be 
desired on the score both of taste and smell. Besides this his patients 
receive bouillon or ScJihimimp-pf, or soup with yolk of egg and milk 
(1 to 2 litres daily). Under such a course of feed'ng it was shown 
that typhuK patients lose very much less than Jiirgensen found with 
his, though liberally fed with milk, soup, and ^gs.' 

The food employed by Buss is remarkable for the lai'ge percentage 
of albumen, ample enough, it would seem from the prescription, to 
maintain the constitution of a healthy man. 

The fact (liat it has not yet been found possible to give to 

' The notion that the ingestion at large quantities of grape «ugar— tliat ia, 
of the commercial glucoae—would cause diiurtiasii and gastric catarrh aa a 
consequence of abnonnsJ decomposition of the sugar ia, acconiing to Boss's 
experience, grouniUess. Even if in same cases frequent water; cvacaalian 
occurred a single iloie of tinct. thcbaJca quicklj removed the trouble. See C. 
E. BuKS, Ueber Weien *xd BfhaHdlvng ilet Fiebert. 
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Such ppptone preparations, succus camis, &c,, even a tolerably 
agreeable taste stands in the way of their more general adop- 
tion quite as much as the question of price ; the demand 
for agreeable gustatory sensations and for variety cannot be 
long repressed, and when the sick man is compelled to take 
food to which he has at the time a decided aversion severe 
dyspepsia, vomiting, itc., may ensne. 

In the majority of eases we are not precluded from giving 

fever patient a larger quantity of the foodstuffs, and even 
fif achie\-iug a certain variety by the use of natural and palat- 
able fooiis. The most important of these are undoubtedly milk 
and eggs, which, though it is tj^ie that they cannot be absorbed 
without the help of the gastric juice, are as a rule very well 
borne and utilised if only certain precautions are obsen-ed in 
their administration. At the same time the soups raay, by the 
addition of various appropriate materials, be made the vehicles 

a large amount of nutriment, and also give a variety as 
Is flavour to the diet. 

Among the most important precautions to be observed in 
the feeding of fever patients, and on which esi»ecially depends 
the digt-stibility of milk, eggs, &c., is the rule only to give 
small quantities at a time, and to withhold nourishment for 
short intervals only. Under some circumstances it may be 
expedient to give fluid nourishment every hour after the 
manner of a medicine. In this way any overloading of the 
stomach will be avoided, and the milk will not form those 
lai^ and tough curds which present a greater obstacle to 
digestion than finely divided coagula. Besides it is more 
r^aiiouable to introduce into the nutrient fluids small quantities 
of materials for metabolism at frequent intervals than to flood 
tht-ni as it were with foodstufl" two or three times a day, since 
metabolism must thus be carried on more regularly. Vet one 
must not neglect the advice of Liebermeister and Buss to 
Dtiliiie specially for the administration of food the periods of 
rrmi&<ion, be they natural or artificially obtained. 

The fever diet in ordinary use in the General Hospital at Munich 
of— 
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Qoarur diet witb tgg . 
H«1t B litra of milk . . 
Andoneegtr 

Total . , . . 


204 ,. 
B-3 „ 


ITTgrms. SM'oginiB. 
19i „ 1 210 .. 

43-U „ i 44-5 ., 



If rei]uu«d two eggs and a larger ullowonoe of milk nre ordered, 
or a. second portion of coffee in the afteruoon. If the proportion of 
('arbohydrat^ must be increased a thick decoction of rice, barley, 
eago, or the like is substituted for tlie custnrd. 

Such a diet, notwithstanding its relatively high proportion of 
albuminat*w, ia very well borne by many, though of course not by aU, 
(>atients with long-continued fever, and even lai'ger quantities of the 
ibodstuffH may be taken in many oaaes without injury. Thus Renk 
gave a typhoid patient for twenty-one days on an average daily ^ diet 
with egg, H litre of milk, J litre of beer, 2 eggs, IfjO grammes succus 
carnis, and 1 ration of brandy and egg mixture, and observed that 
the patient wasted very little in spite of high fever and diarrhcea.' 
The ^gs were given either lightly boiled or beaten up in bouillon. 
He thus received daily 91 grammes of albumen, 76 grammee of fat, 
and 100 grammes of carbohydrates, and it was remarkable that the 
patient took the whole without any reluctance. Tliia observation 
may serve as one example among uiany to show that one may in a 
large number of cases of high fever give a considerable amount of 
nourishment with evident advantage, although both the quantity and 
the quality must be regvilated by the state of the patient'^ digestive 
organs for the time. 

I am far from expecting all possible benefit in the treatment of 
fever to l>e derived from a JudidoUB dietary', bnt I see in it a powerful 
means of protecting the tiody from needless waste and of giving it 
H gi-eater power of resistance, though always under the supposition 
that the administration of TikkI nill not be from a one-sided standpoint 
or on a rigid pattern, bnt regulated by a careful consideration of the 
circumstances of each ease- 
Besides the articles of food, Ac, alreudy described there are 
a number of preparations nhich may under certain circtim stances 
be of great service for the use of fever patients. So in those 
cases in which cow's milk cannot be tolerated e^-en in small 

■ Tlie n«ll'taiowii bnody-*^ miituiv a njj often giTen in cases of 
tnarked weakatw. It kt miide wiUi I0» fnauBm of ""■"""" water, GO 
iranunea of cognae. SO giaiaipw ot fyrofi of w—c* pM^ and a** «r two jtika 
ottfga. 



doses and dilated, it may be replaced by surrogates, among 
which Nestle's iufant's food and similar prepai-ations or I.iebig's 
food for children are very well suited to the purpose. Choco- 
late too, fine and ns free as possible from spices, or cacao de- 
prived of its fat and boiled with milk, will he well borne by 
most sick persons. Jellies, so called calfs-foot, &c., enjoy a 
high reputation among many physicians as a suitable food for 
fever patients, and it must be admitted that they can be 
made very palatable and are easily borne provided the patient 
manifest no aversion to them. Of less nutritive value, but very 
agreeable in taste to most fever patients, are the fruit jellies 
and fruit ices, which last are often of great service where 
there is much irritability of the stomach. 

While up to the present time some doubt exists as to the 
importance of the administration of food in fever, and still more 
as to the eitent to which it should be caiTied, there is a com- 
plete unanimity among all authorities that, the sense of thirst 
must be relieved by an adequate supply of drink. The choice 
of a suitable beverage is attended by no difficulties, for good 
potable water cannot hurt anyone, and if needed it can be 
flavoured by sugar or sweet fruit juices or an egg beaten up in 
it. When good drinking water is not to be had it cjin be re- 
placed bj natural Seltzer, Apollinaris, or other mineral water. 

There aie too the mucilaginous decoctions of barley, salep, 
or highly boiled rice, which have always been in favour as fever 
drinks, and in fact they are very useful when diarrhcea is present, 
but should not be persevered in if the jNitient feel a repug- 
nance to them. 

Milk of almonds appears to me less to be recommended 
Uuin these mucilaginous decoctions. Acidulated drinks, and 
eqtecially lemonade made with lemons, sugar, and water are, 
OD account of their refreshing and cooling effects, very suitable, 
but when there is much diarrhtea they are better avoided. 

Formerly there was a widespread o]iinion that alcoholic 
drinks must, from their ' heating ' properties, lead to an increase 
of fever. Numerous observations have, however, shown that 
_a]n>bol eierts no elevating, bat often a depressing action upon 
t temperatun? of the body, and Nince that time the use of 
toUc drinks hua become almost genemi in fever. At Ute 
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same lime the jiower of iilcohnl to lower the temperature doc-s 
not enter into the question, since it ie not exerted by small 
doses ; wines, &c., are given ratlier as stimulants ; alcohol also 
induces certain material effects in the body, which may perhaps 
contribute to the explanation of its favourable effects in fever 
(.ee p. 69> 

Among the different alcoholic drinks wine is to be preferred, 
and the height of the fever is no obstacle to its use unless 
when structural changes are present in the brain or one has 
to contend with a hremorrhage. In general one would do well 
to give but moderate doaes of the lighter wines so long as a 
powerful analeptic effect does not seem necessary; then, as 
Liebermeister has very well urged, it is still in one's power to 
rapidly and greatly increase the dose should symptoms of fail- 
ing strength supervene. In ordering wine the previous habit« 
of the jotient must be taken into consideration, for on this 
it must iiartly de^wnd what doses shall be given and whether 
tliluted or not.' 

Strongly alcoholic wines and concentrated spirits should 
be had recourse to only when it is necessary to stimulate the 
heart to energetic action and to obviate a tendency to asthenia. 
Though in fever there seems to be a great tolerance of alcohol 
one often observes after too large doses of concentrated spirit- 
uous drinks an increase of restlesaness and irritabihty followed 
by a degree of stuiior (Uffelmann). It must also not be for- 
gotten that the continued use of alcohol in concentrated forms 
is unfavourable to the activity of the digestive organs. 

Persons who are used to a regular allowance of beer often 
prefer it in sickness to wine. In favour of beer it must be 
admitted that it is not merely a stimulant, but also contains a 
certain amount of nourishment, and thai it is much leas ex- 
pensive than wine. In many cases beer may be allowed without 
hesitation, but if commencing disorders of the digestive organs 
are suspected it would be better to refrain from the use of this 
beverage, 

' Id the General UoHpiUl at Huaich ISO to 300 gnunnics of u liglit f.i\ 
wine are gencniUy given to a patient with severe fever, or if pceFcrred the 
like qiisntity of white wine may be ordered. 
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Diet in Chromc Febrile Diseases. 

If an organism receives an insufficient amount of nutriment 
it draws on its own tissues until an equilibrium is established 
between its intake and output, or death supervenes before this 
equilibrium is attained if the amount of nutriment is so small 
that the tissues are subjected to a loss incompatible with the 
continuance of life. The sufferer with chronic fever must suc- 
cumb after the lapse of weeks and months of wasting if the 
body lose weight continuously ; in such cases therefore the 
supply of food should be so regulated that the intake at least 
cover the loss. In acute febrile diseases we must neglect the 
maintenance of the bodily condition, and can do so without 
hesitation, since a loss of substance, if not too great, is of no per- 
manent injury to the organism ; the purposes of food in such 
cases — viz. averting danger to life, counteracting a too rapid de- 
struction of the tissues, and maintaining the organs in as func- 
tionally active a condition as possible for a certain limited time — 
all these can be efifected without covering the waste of the body. 

But in the dietetic treatment of chronic febrile states, when 
we have to do with persons already greatly reduced and ema- 
ciated, we do not aim at simply maintaining the present condition, 
but must strive in every way to improve the state of nutrition 
and to increase the body weight. Daily experience teaches us 
that an improved state of nutrition exerts in many cases a 
favourable influence on the morbid process itself: this is especi- 
ally the case in pulmonary phthisis, and also when we seek the 
absorption of chronic exudations, &c. 

An increase of substance is only conceivable when the 
assimilation of nutriment exceeds the waste of tissue, and it is 
quite possible for persons with clironic fever to take up so much 
provided the intensity of the fever is not too great and the 
digestion is strong enough for the work. The higher and more 
continuous the fever the smaller is the probability of such a 
result being achieved, while regular remissions or intermissions 
are in many ways favourable to an accession of substance (see 
pp. 192, 193, and 223). 

It not unfrequently happens that patients with chronic 
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fevers nre unable fn bear a riiet requiring a fair digestion, so 
that a rise of the fever and well-marked gastric and intestinal 
diBturbnnce, as vomiting and diarrhoea, set in. If such patients 
even entertain a decided repugnance to food, aa they often do, 
it IB generally useless to hope for much success. Under these 
circumstances one is driven to the use of liquid food almort 
exclusively, and can at the most endeavour by this and that 
savoury and tempting dish to stimulate to some extent the 
flagging appetite of the invalid. 

In contrast with such one meets with many persons suffer- 
ing from chronic fevers who can without much effort take and 
digest well any quantity of solid food. One not nnfreijuently 
sees phthisical patients who consume (he full hospital diet 
without any visible ill effects, although their evening tempera- 
ture oscillates between 39° and 40° C (102" to 104" F.). With 
such ^latients one need feel no aniiety as to the choice of foods 
provided their nutritive value be the same. Between these two 
extremes, the utter loss of apjietite and digestion on the one side 
and the expressed desire for a liberal diet on the other, there is 
of course every possible gradation, with which the difficulty of 
feeding both as regards quantity and quality varies accordingly. 

Whether the digestive fimctions are much or little im[«iired 
will determine the choice of foods, but in every case one must 
bear in mind that in each article of diet the foodstuffs must 
be present in those relative proportions which under the given 
-circumstances appear best adapted to save the body and to 
ultimately effect an increase of flesh. 

The question of what is the beat proportion of the foodstuffs 
in chi-onic fevers to check the wasting as far as ^wssible is very 
much discussed. The old physicians were of very different 
•opinions as to the composition of the food for such iiatients, 
and to the present day theoretical opinions and practical ex- 
periences are urged in favour of a highly albuminous diet on 
the one side and of the fat and carbohydrates on the other. 

If one keep in view the influence of the various foodstuffs 
on metabolism as well as on flie increase of albumen and of 
fat in the normal organism, it will be to a cert.uin degree self- 
evident that a continued administration of one class, whether 
nitrogenous or non -nitrogenous, is not calculated to contend 
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s?iiccessfully with the advancing emaciation of chronic fevers. 
Doubtless those physicians who maintain that a liberal and 
mainly flesh diet tends to accelerate the wasting in phthisis 
are in the right. It is aiso conceivable that the administration 
of fats or a suitable combination of farinaceous foods and milk 
may much oftener be successful in arresting the emaciation or 
even in leading to a gain of weight than can a diet in which 
meat is present in excess. But such observations by no means 
prove that a vegetable diet poor in nitrogen is to be preferred ; 
they only show that a highly albuminous diet aets unfavour- 
ably, which is not to be wondered at when we reflect that even 
imder normal conditions the human organism cannot long be 
maintained on a purely flesh diet. 

In the treatment of chronic febrile diseases, and especially of pul- 
monary oonsumptiony great stress has always been laid on diet. The 
observations collected in course of time often labour under the defect 
of not giving sufficient attention to the relative proportion of the , 
several foodstufls in the diet. In the earlier ages the chief distinc- 
tion was drawn between animal and vegetable foods, and men came 
to the conclusion that the latter were better calculated to check the 
emaciation of phthisis than the liberal use of meat, Qg^^ &c. Milk, 
however, has from the earliest times been held to be the best and 
most valuable food for consumptives. 

At one Ume the albuminates were believed to be essentially 
nutritious, while fats and carbohydrates were 8up|)osed to serve solely 
for the maintenance of respiration and the development of heat 
Under the influence of this idea a liberal supply of albuminates was 
held by many to be necessary in order to improve the depressed 
nutrition of phthisical patients. But the one-sided administration of 
albuminates without the addition of a corresponding amount of fats 
and carbohydrates could not fail to produce in a short time injurious 
consequences, which led many physicians to the conclusion that a 
* nutritious ' diet was not suited to such patients, and it became a 
principle that the wasting of phthisis was to be combated mainly by 
fats and carbohydrates. 

That many erroneous views as to the diet of chronic fevers have 
arisen from a defective knowledge of the action of the several food- 
stufls and their combinations I think I can best prove by giving the 
opinions expressed by Traube on this subject. According to this 
observer the administration of food in acute febrile diseases must be 
directed to combating the threatened loss of strength far more tlian 
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the eninciAtioD. Ou tbe other hand in chronic and subacnte morbid 
procenaea wben the first high febrile stage is past one should aim 
at necviring a gain of weiijbt. A too early use of a nutritious and 
stimolating food in these eases is, in his opinion, a dangerous mis- 
take, ^Dce under such cireumstnnces it cad only lead to a still more 
rapid emaciation. 

In ilUistration of this view Traube quotes an example &om his 
own prat-tice, that of a young man in a. somew.hat advanced stage of 
pulmonaij cunsumption, who, in spite of a liberal allowance of beef 
stcsks, cutlets, imd eggs, continued to lose weight. At Traube's 
direction the maniigement of the c&se was completely ciianged and a 
more i-egetable diet prescribed, when thn patient, notwithstanding 
the poorer (!) diet, at once began to gain flesh.' 

It is clear that in this case a gain of flcsb could not have taken 
place unless the aitsimilation of nutriment had not exceeded the 
waste, but in the presence of fat and carbohydrates a smaller amount 
of food produced greater I'esults than a larger, but one which in- 
cluded an excessive proportion of meat.* 

The necessity for nn adetiunto allowance of food in pulmonArj 
consumption with fever was strongly insisted on by F, v. Niemeyer. 
la bis opinion those foods are the most suitable which contain a 
large amount of fat or fat-formers, but a relatively small proportion 
of albuminates. According to Kiemeyer such a choice is justified 
by the fact that ' with a libei'a! allowance of proteids the excretion 
of urea, and therefore the metabolism of the albumen of the l>ody, is 
increased, On the other hand an equally liberal allowance of fat and 
fnt-former.s diminishes the waste of those organs and tissues wbicb 
are of far the most vital importance to the organism. Thus for 
phthisical patients the largest possible consumption of milk is to be 
urgently i-ecommended. It is, however, quite unnecessary— indeed, 
tbe reverse — that the casein should be removed and the H-bey alone 
drunk, unless it should be found, which it veiy mrely is, that whey 
is well but milk ill digested by the patient.^ 

Experience and theory agree in teaching that a continuous 
loBB of flesh in chronic febrile disease can be avoided, and a 
gain achieved, only by a combination of nitrogenous and non- 
nitrclgenou^• foods ; yet it is not ascertained what are, under 

' L. Traiibe. Die Symptotne d. Kranl/hrit drt Beijrirationi- k. Cireulatima- 
apparati. Berlin. 1867. 

' Compare H. Brehmer, Die ohToniirhe LungtHKhnrindtHcht. Berlin, 18S9. 

' F. V. Niemujer's KlinUchr t'ortriigr Hber rftV LHngeitieliie'ndrueht, com- 
municatttl l>y Dr. Ott, liorlin, 1867 
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what circumstances, the most eligible proportions of albimien 
on the one hand and of fats and carbohydrates on the other. 
In normal conditions the sensation of hunger and of general 
comfort decide what quantity of each foodstuflf is desirable. 
With the sick, on the contrary, such sensations are, as a rule, 
untrustworthy, and consequently cannot be turned to account in 
the selection of an appropriate diet. Besides, in their case the 
functional activity of the digestive organs must be economised, 
whence it seems desirable that the administration of food should 
be so conducted that the greatest possible material results shall 
be attained by the smallest quantity of food. Lastly, it is of 
great importance whether any particular mixture of foods pro- 
duces an increase of albumen, or of fat, or of both, and it is only 
with great hesitation that a regimen should be followed which 
leads only to an accumulation of fat in the body. 

The view put forward by many physicians that in chronic 
febrile diseases the fats and carbohydrates should be especially 
supplied does not accord with the scarcely disputed experience 
that looks on milk as the very best food for such individuals. 
Cow's milk, indeed, does not constitute a sufficient diet for 
healthy adults, since it contains too small a proportion of non- 
nitrogenous bodies relatively to the albumen present, the 
nitrogenous being to the non-nitrogenous constituents nearly 
as 1 : 3. If, then, a person suflFering from chronic fever take 
large quantities of milk, he receives a highly albuminous diet, 
and one that under normal circumstances would call for a 
further addition of fat and carbohydrates. It would be very 
interesting to obtain exact statements of the comjxjsition of 
the diet provided at well-conducted institutions for the treat- 
ment of consumptives, and especially of cases attended with 
fever. I presume that in most cases the diets approved by 
experience would be found to contain a larger amount of albu- 
men in proportion to the fats and carbohydrates than that of a 
healthy working man. Beneke has stated that in the insti- 
tutions the diet sheets of which were examined by him the 
proportion of albumen was highest in the Hospital for Con- 
sumption (Brompton), where it was 1 : 4, 

It is clear that a diet consisting mainly of meat and milk 
would not present a proper admixture of foodstuflfs unless 
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BupplenieDttd by a certain amount of non -nitrogenous matters, 
some of which should, aa long experience has shown, he in 
the form of fat, u circumstance which may among others have 
suggested the use of cod-liver oil. 

That the use of large quantities of fats by |>atients with sensitive 
digeativL- organs requires much caution has be«n insisted on. by many 
physicians ; Brehmor remarks on this that patients often, acting on 
the principle ' Much does much,' indulge in excessive amounts of 
fat. In thos<' cases in which the adminktratioii of fat foods, coil-liver 
oil, Ac, causes disnatisfaction they should be replaced by a convspoud- 
ing amount of carbohydi-ates. 

Brehmer and others attach much impoilance to the employment 
of a certain quantity of wine in the treatment of consumption, and 
the Hungarian wines are in special repute. How far the beneficial 
effects of wine may be referred to theii- power of saving tisane waste 
we have at present little evidence. 

The fact that milk appears to be specially useful in check- 
ing the emaciation of phthisis is not sufficient to indicate the 
proportion in which albiuninates and carbohydrates exist in it 
as the best proportion to be followed in the other food. In 
favour of such a diet, however, we must admit that in chronic 
fever the albuminous metiibolism is mised, though not to the 
same extent as in acute fevers, while the consumption of fat is 
but little, as, among other things, the fatty degeneration of 
organs not ynfrequently met with shows. Thus it appear 
that relatively to the proportion of fat and carbohydrates more 
albumen is required in phthisis than in health to avert a loss. 
It cannot be expected that the conditions for the increased 
albuminous metabotism of fever should be removed by the 
supply of fiit and carbohydrates; for this purpose a certain 
quantity of albumen is absolutely necessary. An organism 
suffering from chronic fever would presumably perish even in 
spite of the most liberal provision of fat and carbohydrates, if 
only so much albumen were contained in the food as is meta- 
bolised in starvation.' The prolonged consumption of albumen 
in fever can, according to this view, bemet only by a correspond- 
ing increase of albuminous fi>od, while probably a relatively 
smaller proportion of non-nitrogenous nutriment suffices to 
' Ct. LH-ivteoHiumptioK, p, II. 
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maintain the body, and so far to keep the albuminous meta- 
bolism within bounds as to balance the greater activity of meta- 
bolism inseparable from an increased ingestion of albuminates. 

After all, the question of the best relative proportion of 
nitrogenous and non-nitrogenous aliments in chronic fevers 
must still be regarded as an open one, which can only be 
definitively answered by more precise experiments on the mode 
of action of their various combinations in patients of this class. 

Quite recently M. Debove has pubHshed a report on several cases 
of far advanced pulmonary consumption in which he achieved favour- 
able results by * forced nutrition.' ^ Proceeding from the fact that the 
absence of appetite and repugnance to food shown by many patients 
made a sufficient alimentation well-nigh impossible, and also led to the 
' food taken being but ill digested, M. Debove put the question to him- 
self whether these difficulties could not be got over by the introduction 
of the food directly into the stomach by means of a tube; for it 
does not follow that in the sick want of appetite and feeble digestion 
should always run parallel, and a certain power of digestion may be 
present with absence of appetite. By way of experiment he gave to 
an extremely reduced phthisical patient, with total loss of appetite, 
diarrhoea, <Sx., after he had washed out the stomach by means of a 
stomach piunp, a litre of milk, and on each of the following days two 
Htres of milk, 200 grammes of raw scraped meat, and 10 eggs. 

According to the statement of M. Debove the food thus introduced 
directly into the stomach in the quantities given was well tolerated 
and digested, and almost immediately produced a marked improve- 
ment in the nutrition of the patient and in the more prominent 
symptoms of the disease. 

One would, however, often hesitate at employing this method of 
* forced feeding,' although it must be admitted that the experiments 
of M. Debove are in several respects not without interest. 

DIET IN CONVALESCENCE. 

When an organism has, in consequence of disease of 
greater or less duration, suflfered the loss of a certain proportion 
of its constituent elements, these can only be replaced by a 
supply of nutriment sufficient to restore the functional activity 

' M. Debove, * Du Traitement de la Phthisic Pulmonaire par TAliinentation 
Foic^e.'— r»Mw» Mvd,, 3rd series, 1881. 
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and resisting power of the body. If one has to do with febrile 
diseases that have run their course the return of the normal 
temperature marks the point at which one xau^i turn one's 
attention to the gradual restoration of the lost constituents of 
the body. 

In many cases the loss of weight continues for some time 
after the cessation of the fever, and that from a variety of 
causes. When the albuminous metabolism is prolonged after 
the subsidence of the fever the iiossibility of taking nourish- 
ment at the commencement of convalescence is still limited, 
and the full recovery of fimctionsil {)Ower of the digestive 
organs returns but gradually. In consideration of this last- 
named circumstance it ap])eArs advisable that, at the commence- 
ment of convalescence, especially from long-continued disease, 
the greatest, attention should be given both to the choice of 
the food and that the quality and quantity shall be suited to 
the state of the patient's digestion for the time being. The 
return of the digestive functions to their normal activity pro- 
ceeds differently in different cases: in some it is slow and 
interrupted, so that one has long to contend with want of .appe- 
tite ; in others a natural hunger appears very early, and great 
caution has to be exercised in such oases to avoid mistakes 
both as to the quantity and quality of the food. It must be 
remembered that persons who have been much reduced arc, 
even when they feel a strong sensation of himger, by no means 
in a position to digest or assimilate lai^e quantifies of solid 

The greatest caution is demanded when convalescents who 
have for a long time subsisted entirely on fluids gradually 
resume the use of solid food. It has already been shown that 
at such a time various forms of indigestion and a rise of 
temperature, of longer or shorter dnration, are very prone to 
follow errors in diet, especially the use of foods which such 
patients are as yet incapable of digesting. That this should be 
specially the case with meats, is easily intelligible if one assume 
that they irritate the sensory nerves of the mucous membrane 
of the digestive organs more than vegetable foods do, and thus, 
as well as by their rapid passage into the nutrient currents, 
they induce an increased action of the heart, a condition of 
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r^pmigestioii, Ac. That such is possible cannot be disputed, but 
in my opinion the chief stress ehould be laid, not on the animal 
or vegetable origin of the food, but on its consistence. One 
should then always take care to effect the transition from fluid 
to solid foods by means of semisolid milk and farinaceous pre- 
perations, and to give the meat at first in a finely divided 
form, as mince, rasped bacon, ifcc' 

With feeble convflleseents in whom the return of the appe- 
tite is long delayed it is fortunate if one can discover some 
particular dish so suited to their taste as \a be devoured with 
relish. No general rules can be laid down in this respect, since 
tastes are so diverse, but it is scarcely necessary to remark that 
if decidedly perverse cravings are manifested they should not 
be complied with. 

In the dieting of convalescents it is of importance to bear 
in mind that they are, as a rule, persona in that reduced stat« 
in which a much smaller amount of nourishment suffices for 
the maintenance of the body than would be required by a 
well-nourished organism. It is, therefore, not necessary, in 
order to achieve an increase of weight, that one should, under 
such circumstances, give any large quantity of food from the 
first ; on the contrary it should be very gradually increased. 
The restoration of the wasted tissues proceeds but slowly, and j 

■ Many nuthortlics nmntnin tbul nn error of did in » uonvnloscent f 
enteric te-via may bring un a nlapsc. 1 uonot assent to this view, having lurt 
nntroqaentlf observed thnt after a cesgation of the fever of lonfrer or shorttv 
ilantlon the tcmperstare has aguo rteen before ao; error in diet ooald bnve 

n coaimiticd. Often, bowevcr, the patients have' already begun the coo. 
il diet, which they are then onable to digest, ho that the syinplotrtf of 
! error gnpervcne. Sec Anaaltn d, aiidt. aOg. XraHienMuter tn 
(, vol. L p. 92. 1878. 

[IbeK difTerence* of a[Hilion and apparcndy diBourdant rcanlta (il eiperl- 
<Mbw arv pnib«bl; in great part, if not wholly, attribotable to a nei^leci to 
dnrtj dialingnish between mere febrile disturbance due lu acute ftastiic 
<at»ith. reorodeaoence of the fever itaelf, and true relapses occurring: after 
^^m nils win has run its oonrse and the temperature bu become Dormal. The 
AM tnaf obvionsly be oaoseil by emirs in diet quite irreipecliie of the 
{■B*km> dioeaae ; tbc second maybe ao, just as diptfaeria maybe aggravated or 
fcdoogcd indoHnitel; by initktion of ibe mucoux membrane of the phatTiut ; 
bvt that tbe third sboald be thai broug-ht about, i.e. ihat Uin enlirs o;o)c o( 
ptaenooipna of a Rpecific disease should be repented, in in the higheat ds^rve 
taprolablu. The whole question was worked ciui by tbe late Dr. Peanon 
irrlne. — Thassi-atob.) 
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\s not at all htiBtened by the ingestion of large quantities of 
food, siDce of an excess of nourishment only a fraction is stored 
up in the body, the remainder being submitted to metabolism, 
the activity of which rises with the increased ingestion of food. 
How slowly the replacement of the albuminous constituents 
lo8t during a long febrile disease may be performed is Bhown by 
the following course of observations by Henk, recording the 
intake and output of nitrogen by a typhoid patient for twenty 
consecutive days : — 
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The quantities of albumen in the different foods administered are 
town in the following tables. The figures indicate gnunmee of each: — 



1,000 milk 

500 bnilb 

4egga 



ISirrf J)ii^ : 
760 milk . 
BSO broth . 

15 toasted sippets 
108 light paddiug 



770 milk 

500 broth 

3egg9 



I FeuHti Day .- 

750 milk 
eosbroth . 
I 114 ligftt podding 
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F^tk Day : 


Albamcn 


Tenth Day : 




Albumen 


750 milk 


. 30-6 


500 mUk .... 20-4 


53 roll . . . 


. 50 


143 roll 




13-7 


22 sippets 
201 mince . 


. 2-6 
. 180 


323 egg and barley 
87 veal 




4-7 
16-5 


Half a dumpling . 


10 


150 sauce 




1-2 


530 broth 




14 sippets . 


1 1 


1*7 




57-2 


325 rice pudding . 




. 190 




70 dumplings 




3-6 


aUttk Day : 




5 sugar .... — 


750 milk 
63 roll 


. 30-6 
60 


80-8 
Eleventh Day : 


552 broth . 




750 milk 


. 30-6 


126 brains . 


*. 14-0 


153 roll 




. 14-7 


132 sauce . 


10 


635 broth 




— 


24 sippets . 


2-8 


52 sippets . 




. 6-3 





116 veal 




22-1 




54-4 


477 sauce 




3-8 


Serentk Day : 




10 sugar 
500 beer 




■ ■ 


123 roll 


11-5 


"" .K 


750 milk 

305 panadel soup 

360 semolina „ 


. 30-6 
4-8 
3-7 


Ticelfth Day : 
250 milk .... 10-2 


106 prepared veal 


. 18-8 


147 roll 




. 141 


148 sauce 


11 


228 savoy soup 




2-2 


230 macaroni pudding (M 


us) 130 


21 sippets . 




2-6 


10 sugar 





408 macaroni 




. 32-9 


• 


339 custard . 




. 10-4 




84-4 


Jam 




. 0-6 


Mightk Diy : 




10 sugar 
500 beer 




t ^— 


750 milk 


. 30-6 


730 


138 roU 


. 132 


Thirteenth Day : 


343 macaroni soup 
106 veal 


4*0 
. 18-8 


250 milk 
153 roll 




. 10-2 
. 14-7 


132 sauce 
16 sippets . 
230 rice pudding (Mub) 


1*0 
. 1-9 
. 13-8 


337 Vermicelli soup 
247 Strudel » . 
Jam 




4-8 

. 19-8 

0*6 


10 sugar . 
297 bmth 


~"^ 


339 panadel soup . 




56 


A9 1 tJ\\J\U • 




345 semolina „ . 




12-4 




83-3 


10 sugar 
500 beer 




^— 


3'ffli/A Ifay : 




681 


750 milk 


. 30-6 


Fourteenth Day: 


143 roll 


. 13-7 


2r)0 milk .10-2 


166 rice soup 


1-4 


141 roll ... 




137 


273 semolina soup 


31 


317 panadel soup . 




. 5-2 


255 brains . 


. 28-0 


301 custard . 




9-2 


103 dumpling 


5-3 


242 beef 




. 611 


343 suiuce 


20 


169 sauce 




20 


5 sugar 




280 potatoes . 




40 


260 beer 




10 sugar 




— 




841 


ia'>.4 



> [Strudel is a South German baked pudding made with tiour, eggs, milk 

JUld yMJf.— TBAN8L.] 
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1)9-4 



fifteenth Day : Albumen ' 


Eighteenth Day : Albuin€n 


7r>0 milk .... 


30-6 ' 


160 roU .... 


14-4 


173 roll .... 


16-6 


2.50 milk .... 


10-2 


353 macaroni soup 


4-9 


569 costard .... 


171 


276 carrots .... 


3-7 


133 beef .... 


334 


144 beef .... 


35-7 


258 spinach .... 


4-3 


285 custard .... 


8-7 


79 veal .... 


18-8 


175 roast veal 


40-7 


IIK) sauce .... 


21 


10 sugrar .... 


— 


10 sugar .... 




500 beer .... 


— 


750 beer .... 






140-9 




100-3 


Siiiteentk Day: 




Nineteenth Day : 




500 milk .... 


20-4 


146 roU .... 


141 


134 roll .... 


12-9 


250 milk .... 


102 


309 custard .... 


9-4 


349 savoy soup 


40 


229 beef .... 


57-8 


141 beef .... 


35-5 


270 kohlrabi 


3-1 


284 Brddotschen . 


H-4 


306 semolina soup 


3-5 


198 custard . 


60 


173 sauce 


20 


180 roast veal 


35-6 


10 sugar 


— 


10 sugar .... 


— 


750 beer 


— 


780 beer 


— 




1091 




108-8 


Seventeenth Day : 




Twentieth Day : 




164 roll 


. 15-7 


149 roll 


. 14-3 


500 milk 


. 20-4 


250 milk 


. 10-2 


349 ejfg and barley soup 


. 5-0 


332 custard . 


. 101 


118 beef 


. 29-8 


131 beef 


. 33-0 


256 cabbage . 


. 3-6 


226 spinach . 


3-8 


309 cu.stard . 


. 9-4 


306 panadel soup . 


4-9 


332 rice gruel 


. 15-5 


368 semolina „ . 


. 13-2 


10 sugar 


— 


10 sugar 




750 beer 




750 beer 





89-5 



It scarcely calls for mention that the diet of convalescents 
in whom an accession both of albumen and fat is required 
should be composed under all circumstances of nitrogenous and 
non-nitrogenous foodstuflfs. At the commencement of conva- 
lescence it appears desirable at once to give such a quantity 
of albuminates as shall lead to a gain of flesh ; this is easiest 
done by supplying so much non-nitrogenous food or carbo- 
hydrates as shall arrest the loss of fat fi*om the body, while 
the albuminates are so regulated as always to outweigh to a 
modemte extent those metabolised and eliminated. If in the 
further course of recovery the quantity of carbohydrates in 
tlie fx^d is again increaseil and fat added, while the doses of 
albumen ai-e raised in a relatively less degree, there will be an 
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Eiddition of a large quantity of fat to the body as well as of 
Bilbumen. One must always avoid a one-sided deposition of fat 
in the bodies of convalescents and endeavour to bring about a 
complete restoration of the albuminous part of their constitu- 
tion, since it is only thus that they will recover possession of 
their full functional energies. 



DIET IN DISEASES OF THE DIGESTIVE ORGANS. 

A regulai* and undisturbed activity of the digestive organs 
is certainly of great importance to the well-being of man. But 
for the due performance of the digestive processes a number of 
conditions must be fulfilled which relate on the one side to 
the quantity and quality of the ingesta as well as the time and 
manner of taking food, and on the other to the state of the 
organs themselves. The individual peculiarities play an im- 
portant jmrt, one person being able to take without ill eflfects 
that which to another would be injurious ; but even in one and 
the same individual certain foods may, under some circum- 
stances, induce disturbance of digestion which at another time 
may be taken with perfect impunity. 

Many cases of so-called dyspepsia are attributable to errors 
of living, and indeed one has frequently to deal with habitual 
overloading of the stomach, in consequence of which the act 
of digestion is prolonged, a fact gradually revealed in various 
unpleasant ways. The injurious eflfects of a too heavy diet 
on the organs of digestion are the more evident when it is 
associated with a sedentary habit and insuflScient bodily exer- 
cise, or when at the same time there is an abuse of certain 
indulgences, as the excessive use of alcohol, tobacco, or pungent 
condiments. 

In another class of cases the dyspepsia depends on irregular 
habits, as when persons take their meals just when they happen 
to have the time, one meal hot, another cold, and all as a rule 
so hurriedly swallowed that due attention cannot be given to 
mastication ; or on the habit of engaging in work involving 
peat mental exertion or a stooping iK)sture immediately after 
« meal. 
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Many jiersons are incapalilo of undergoing mental effort directly 
aflei- their principal meal, and when this is enforced it is accomplif^hcd 
at the expense of regular digestion. The main cause of tbeee pheno- 
mena may probably be Eought in the fiict that at the coramenoement 
of digestion the vessels are filled with blood, thus inducing a (ittigiied 
condition of the brain. But if immediately after a meitl ait active 
flow of blood IB Bet up in the brain there will clearly be a deficient 
Becretiou of the digestive juii^es. 

A habit of taking food which is faulty, either in itself or 
in regard to individual i>ecu]iaritieB, leado as a rule not only 
to functional derangements but sooner or later to anatomical 
changes, especially developing gastro-intestinal catarrh or a 
hypersemic condition of the liver. 

In the majority of diseases of the digestive organs, whether 
produced mainly by injudicious habits or by the ingestion of 
injuriouB matters, a suitable diet constitutes one of the most 
essential conditions for a return of the normal performance of 
the function. In such states there is frequently an abnormal 
irritability of the sensory nerves of the mucous membrane, the 
secrntion of active digestive jiiices is impaired, and the peri- 
staltic movements do not occur with regularity ; it is thus clear 
that every act of feeding may inflict an injury, mechanically 
or chemit^illy irritating ingesta then especially aggravating 
the morbid symptoms. Under such circumstances it appears 
desirable that the organs of digestion should for some time be 
called into action as little as possible, even to the extent of 
risking a loss of the constituents of the body. ("In the other 
hand cases occur in which the problem of improving the general 
state of nutrition comes to the front, and must be grappled 
with along with a consideration of the existing derangements. 

Acute inflammation of the stomach and intestinal mucous 
membrane above all demands a very restricted regimen, and 
in severe cases of this kind even an absolute withholding of 
food for some time is the most effective means of bringing 
about a speedy and certain resolution of these states. As a 
rule such a prescription meets with little opposition, since most 
of these patients have already a decided reluctance to take food, 
every attempt being followed by a severe sense of imeasiness, 
sickness, or actual vomiting. One has no hesitation in ordering 
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diet unless when for other reasons ibe sui)ep- 
TentioD of dangerous weakness is apprehended, and that is, 
under aucli circumstaDces, best averted by the employment of 
aKificial methods of feeding. As drints in acute gastritis ice 
or iced water are beat, Seltzer water, or even weak tea ; ' when 
there is mueh diarrhoea, mucilaginous drinks and light red wines. 

When the intensity of the digestive derangement abates, 
which as a rule is known by the gradual return of the appetite, 
the patient mutt not at once resume his ordinary diet, but 
^oold at iirst be restricted to fluid foods, as t«a with milk, 
thin mucilaginouB broths, light-boiled eggs, 4c.. and only 
gradually attempt small quantities of more Molid food, as 
rasped ham, minced meat, &c. In milder cases a complete 
deprivation of food is not necessary, and it is sufBcient to pro- 
hibit all solids and to allow only small quantities of fluid nutri- 
fflent. The use of beer in gastro-iutestinal catarrh is always 
most injurious, and even wine is not adapted to those caaea 
in which the gastric digestion is disordered, and especially 
when there are symptoms of intestinal catarrh. 

In chronic gastro-iutestinal cat.irrhs, too, u resolution of 
the disorder may be expected the sooner the less the energies 
of the digestive organs are called into requisition, and the less 
opportunity is given by the ingestion of foods for the develop- 
ment of abnormal putrefactive and fermentative processes, and for 
(he further irritation of the mucous membrane by the products 
of these decomi)ositious. One must not, however, euforee an 
extremely spare tliet in all cases of hypersemla of the gastro- 
iutestinal mucous membrane, for occasionally a deterioration of 

general nutrition would assuredly aggravate the anomalous 
ition of the organs of digestion. This holds good notjibly 
tLe venouu stases in the abdominal vessels during catarrhs 
of the gafitro-inteatinal mucous membrane, in which the ad- 
mmistnition of nutriment should be so arranged that digestion 
and absorption shall be carried on without any repletion of the 
TMteU of the viscera concerned, and with aa little as poDsible 

' So hi M m; exporicDce ^ocs, wsok tea is vei7 well tolentWd h a drink 
la giatra-tDtMtinsl CBttrrhi. umI it ut odj tvtc prefci&blc tt> ooffH. which frc- 
ijacallf {irodnoM » aeoMtioD uf nreii^bt mid burnliif; in the epigBBlriam, itiul 
maj BgigTmvBI* eslitini; tlisnliiBu. 
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of the excitution of the heart's action attending digestion and 
absorption. For this end it would be well to miiintaiu such 
patient? in equilihnum nith an amount of nourishment sueb 
as would support a very moderate bodily establishment both 
as regards atbumeii and fiit. It seems to be most ex- 
pedient to so regulate the admin i at rat ion of food that as 
little internal work as possible be occasioned thereby, and no 
excessive variations of pressure be induced in the vascular 
system, 

The belief that persons with valvular and other diseases of the 
heart, with pulDionary eaiphysema, curvatures of the spine, &nd 
similar conditions, sLoiild observe great moderation in food and drink 
has been confirmed by long ezjierience. So long oh no failure of tlie 
heart's action occurs such persons limi theniKelv^ most easy while 
they take only so much food as would be required to maintain a bodily 
establisbment, both as regards albumen and fat, just sufficient for 
their noeda. There are several reasonH why a diet chiefly ve^table 
is under such circumstances preferable to one in which animal foods- 
are in exccB-s. Thus the act of digestion is energetically stimulated by 
most animal foods, and the speedy passage of the products of diges- 
tion into tlie nutrient currents occanons a marked acceleration of 
metabolism, whereas with a diet mainly vegetable those phenomena 
which follow on an active and rapid perfonnance of digestiOD as well 
as excessive variations in the activity of metabolism seem to be 
absent. Obviously the composition of the food should be such as to 
cover all the material needs of the system without any one foodstuff 
being present in great excess ; and both in the choice of the particular 
vegetable foods and in their preparation and cooking great care 
must be taken that they are such as to !« easily digested and that too 
large a portion of the ingesta do not pass away unutilised by the 
bowel. 

If, in conaeqaence of venous staees in the digestive organs or 
degenerative changes in the substance of the cardiac muscles, failure 
or insufficiency of the heart's action threaten, other dietetic considera- 
tions present themselves, but imfortunately we have as yet scarce 
any data for this purpose. My own opinion is that a moderate diet 
is advisiible for these patients too ; the food also sliould not be 
bulky and must be easily amenable to the action of the digestive 
juices. All these conditions are fulfilled by tender fresh meat, light- 
boiled eggs, aid milk in moderate amount, with the addition of so 
much noil -nitrogenous food, i.e. of carbohydrates, that a moderate in- 
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e of the ftllminen in the body may be induced imd the abnormal 
•ccuinulittion of fat in the muacnlar substance of the hcu-t be 
connt«nM;ted. To this the regular use of n ceftaia quantity of fruit 
may contribute by mainbiining frequent actions of the bowel, which 
t very desii-ahle for snch patients. 
Whether these maxims, based in grant part on theoretical con- 
rations, could be caiTied out iind conlii-med in practice or not 
ftAure observation muat show. 



Id those forms of chronic dyspepsia which frequently appear 
as coneetinences of anaemia and ohloropis a consideration of 
the cause shows us that we must avoid a tJLio restricted diet. 
Experience too teaches that a highly albuminous diet is of 
service in removing the anieniia. The administration of large 
quantities of carbohydrates would also appear unadrlsable in 
such cases, since these bodies are apt, in dysjieptic subjects, to 
undergo abnormal fermentative changes with copious formation 
of gdses and acids. The use of fat in considerable amoimt 
eeeme under such circumstances to be in a still higher degiee 
hurtful. On these grounds the albuminates are indicated as 
the foodstuffs whose ingestion acts least injuriously on the 
digestive organs, assuming that a judicious selection of albu- 
minoDS food has been made, and that, by suitable preparation 
and rooking the least strain is put on the digestion. 

As regnrda the choice of m^ats experience shows that the Qesh 
of yonn^ poultry (fowls or pigeons) is the roost digestible in 
aSectiona of the stomach. Next comes vea) ; itnd giinie and bnef, if 
die parts are judiciously selected and carefully prepared, may provide 
lughly digestible meata. lu gonerat roasting is to be preferred to 
other modes of cooking ; fatty sauces ure decidedly bad. It is also 
highly advisnble that the meat should he very underdone, aince the 
maacle fibres in that state preserve their tenderness. Nor should 
it be too fresh, though, the opposite condition of a high degree of 
4tcom position, such as one fi-equently Gads in game, is still more to 
be avoided ; indeed 1 have often observed that such meat has been 
ID tolerated by persons in good health but with not very vigorons 



1 TboBe cases of chronic gastro-intestinal catarrh which arise 
r from previous acute inflammation of the mucous mem- 
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braoe of the digestive organs or from cODtiaued faulty habit?, 

the abuse of akohol, tobacco, lic, call for a strict dietetic 
regimen. In severe cases of this kind in which the njipctite is 
quite lost, and every act of taking food causes great an- 
easiness, frequent vomiting, &c., it. may for some time be 
necessary to prescribe au absolute diet. At any rate such 
patients should be restricted to fluid nourishment, and that 
only little at a time. Since, too, in chronic dyspepsia any 
large quantity of the fats or carbuhydrates is apt by abnormal 
decomposition to set up renewed disorders, it is advisable that 
such patients should be supplied chiefly with albuminous foods, 
among which milk and eggs lightly boiled or beaten up in beef 
tea deserve special mention; among artificial preparations 
Leube's soluble meat is to be preferred to all others. Soups 
with various additions and ingredients are not very suitable 
foods for these cases. 

When one is compelled to continue the use of such a diet 
for a long time diEBculties, by no means nf an unimjxirtaQt 
kind, arise. On the one hand the monotony excites gradually 
aversion and disgust ; on the other the insufficient supply of 
non-nitrogenous foodstuffs must deteriorate the general state 
of nutrition, and on these grounds one will often see reason to 
desist from further perseverance in this rigid regimen. One 
will then allow the patient more carbohydrates, but in the 
forms of light farinaceous foods and some white bread ; one 
must also provide for a certain degree of variety, and here 
small quantities of tender vegetables will, as a rule, be highly 
appreciated. 

But while in chronic gastric catarrhs so much stress is 
rightly laid on the prescription of a diet which shall neither 
mechanically nor chemically irritat« the mucous membi-ane of 
the digestive organs, and shall offer the least jxrasible resistance 
to the action of the gastric and other juices, cases of chronic 
dyspepsia present themselves in which a perfectly ' unstimu- 
lating ' diet only aggravates the condition. They are those of 
80 called ' atonic dyspepsia,' in which the action of the stronger 
stimulants is necessary to excite sufBcient activity in the 
organs of digestion. To take rich soups at the beginning ot 
a meal, to add harmless and not too pungent condiment* tc 
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the dishes, to avoid too rich or very sohd food, these, together 
■with moderation and a certain careful attention to the diges- 
tion, are the prineii»al points to be observed in the diet of such 
personw.' 

In ulcer of the stomach it is even more imperative than in 
gastric catarrh that the diet should be restricted, and all in- 
gesta that could mechanically or chemically irritate the sm-face 
of the ulcers must be absolutely prohibited ; such patients can 
therefore take only fluid foods, and of these milk is the best. 
One mtist, however, see that the patients take even this care- 
fully and but little at one time, thus avoiding the formation of 
lai^ tough coagula of casein and the retention in the stomach 
for a longer time than is necessary of the acid chyme with its 
corroding action on the ulcerated surfaces. Leube's soluble 
meat presents just this advantage in ulcer of the stomach, that 
its constituents are for the most jwrt ready for absorption with- 
out any particular action of the gastric juice, so that in giving 
it there is no long-continued secretion of gastric juice — a cir- 
cumstance doubtless of no small importance for the healing of 
the ulcere. But, since the soluble meat contains little else 
than albuminates, it is advisable to give along with it a certain 
i]uantity of carbohydrates, on which acc-ount Ijcnbe gives his 
patients at breakfast and dinner some milk as well and several 
so called Eitibaclstiickchen, which must be well soaked before 
being taken. The soluble meat is best given stirred up in 
slightly salted broth to which a little Liebig's extract has been 
added, and must, like all foods in these cases, be taken luke- 
mrro. Since one may give such patients from time to time 
muill quantities of gruel, bouillon with yolk of eggs, and tea 
with milk, the demand for variety can to a certain extent 
be met. If after persevering in this diet for fourteen days 
to tliree weeks the symptoms of the disease subside, one may 
by degrees proceed to more solid foods — tender lean meat, soft 
milk foods, potato purees, &c. 

' Slnco in patienU with atonic iHjipepaia the aativitie« at the digestive 
«(8MW, Um ««crBtion of Uieir juices, aail Uic peristaltic mov^nicnta ouine into 
piny anlj when etimutants of • certAin inlcnuty ate taken, il is tiuy (o ten 
thM ndlk diets, &£-. ate not sullable ; atiaotion ii to be direcml rather lo prn- 
^itimg the oitHl palatable and lavoQij looAs and to a due atnount of varialj. 
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As fooiJi) Diosl likely to initftte the surface of tlie gnstrii.' ulcers 
Leube mentiona particulnrly all shell fruits, olhtr fruits, blaclt bread, 
mid potAtoes, uuless given id the form of piu^-e and vei'y finely 
divided, also all v^^etables containing hurd ceUnlose fibres, hard- 
boiled eggs, compact pieces of meat, >tc. 

All acid foods are to be avoided, on account of their chemical 
action ; so also tho too free use of condiments and indulgence in 
alcoholic drinkfl is to be firmly prohibited. Leube also deprec&tes Che 
use of gruel made from course groats or porridge, since the single 
grains may set up intense irritation, and it seems the more necessary 
to insist on this since these preparations are very often held to be 
veil borne. 

In severe cases of gastric ulcer in which milk and other 
foods well recognised as among the lightest cause pain and 
vomiting, and in all cases of copious hiEmorrhage, it appears pru- 
dent not to call forth the efforts of the stomach at all for some 
time and to put the patient on an absolute diet. A perilous 
enfeeblement of the patient from more prolonged abstinence 
might be met by the use of nutritive enemata, which are well 
adapted to the introduction into the body of stimulants, as 
wine if it be required by the state of weakness for the time 
being. 

While in the diseases just mentioned a speedy return to the 
normal condition is favoured by the most entire sparing of the 
digestive organs, even at the cost of a considerable loss to the 
body, in cancer of the stomach the diet must be so arranged 
that on the one hand the emaciation shall not proceed too 
rapidly and that on the other the pain of eating shall be re- 
duced as much as possible. It is not always possible to recon- 
cile these aims, and one tinds oneself occasionally compelled to 
temporarily restrict the diet to an extreme degree, or even to 
withhold food altogether when everything the patient takes 
causes pain and vomiting.' 

In the more moderate degrees of djspepia one must 
endeavour to administer to the patient, in spite of and without 
aggravating the symptoms, an amount of nourishment sufficient 

' Severe htemorrhages Bre ac iaclicntioa tor oTttire withholding' ot food for 
some time; if, however, as is verj frequently the case, slight admiiirures of 
blood appear in the vomit one need not limit the quantlLj of nourishment, but 
onlj take more care to avoid nl! sources of irritation. 
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least for maintaining the equilibrium of the boiij, for which 
persons already much reduced a very small quantity is often 
itive. 

The question as to what foods and what modes of cooking 
are to be recommended as best tolerated in carcinoma of the 
stomach adniita of a general answer, that animal highly albu- 
minous foods, as milk, eggs, and tender meat, are decidedly 
preferable to those which, from the large amount of hydro- 
carbons they contain, are easily prone to abnormal and acid 
fermentation. Ingesta which from their chemical or mechanical 
character are likely to act as iititants on the mucous membrane 
are to be avoided under any circumstances. For the rest one 
most not be too rigorous in ordering the diet of such patients, 
and may consult to some extent their wishes and preferences, 
unless they crave for things which woidd be clearly hurtful. 
It is important that they should never take more than a small 
quantity of food or drink at a time. As a beverage light 
red wine is most to be recommended, but beer and stronger 
alcoholic liquors are as a rule ill borne. 

Many patients with carcinoma of the stomach enjoy a 
tolerable degree of comfort so long as they are restricted to 
fluid nourishment, although they suffer from advanced gastric 
For these milk is especially to be recommended, and 
,"10 the opinion of Oppolzer aour milk is to be preferred to 
nreet, as less prone to form hard curds in the stomach. In 
other cases the limitation of the fluids and the prescription of 
a dry diet is found to contribute to the comfort of the patient, 
since in such a regimen there is less opportimity for the forma- 
tion of acid and the )re<.]uent vomiting. One may also bear in 
mind the suggestion of Oppolzer, viz. that patients are less apt 
to vomit when they take only cold foods.' 

What dietaries will give the best i-esultji with patients of this 
«1mh dopends on the nature and degree of the anatomical lesions and 
on the functional disorders depending thereon. The position and 
cxtcmt of the new farmntion, the more or leea intimate alteifttion of 
Uie muTDUs membrane, and the constrictioo, dilatntion, or change of 
I of the stomach itself are among the lesions u'hich chiefly 



' OppolMT. ' Carcia 
■^ 1MB, pp. 11 « set). 
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determine the diameter of the disorders. The more accurately oue 
can rerogmae the changes present the better c»n one lay down a. 
regimen, instead of having to learn by degrees under what circum- 
stances the patient eojoys the most ease. At the same time indivi- 
dual peculiarities are not to be neglected. 

Those cases in which stenosis of the cai'dia exist demand a 
separate notice. These patieuta must not take any solid food, since 
Bucli would be liable to stop short above the stricture, and lead to 
dilatation of the tesopliagus and other consequences. In extreme> 
constriction it is best to introduce the necessary food into the stomach 
by the pump. If, however, it be not possible thus to overcome the 
obstruction nothing remains but to have recourse to artificial feeding 
per rectum. 

In regulating the diet of patients with dilatation of the 
Btnmacli one must bear in miiid above all things that nothing 
so tends to aggravate the mischief as over-repletion of this 
organ. The food in such cases should be of the least pos- 
sible bulk and distributed over numerous meals, and the 
Hupjjly of fluids as far as possible restricted. The ad- 
vantages presented by a dry diet in the treatment of gastro- 
ectasis were, »> far as I know, first urged by Bartels, and 
certainly are deserving of consideration.' (tne may venture 
to assert that moet persons are in the habit of taking more 
fluid than is really necessary, but even the necessary quantity 
may by practice be gradually reduced without the patient's' 
comfort suffering by the change. 

Since in dilatation of the stomach the food must be of the 
smallest possible volume it must also be mainly animal, the 
more so as in these very cases any large quantity of carbo- 
hydrates produces the most injurious results. In consequence 
of the slow and imperfect exjiulsion of its contents abnormal 
fermentations occur with great frequency in the dilated stomach, 
as is shown, among other evidences, by the copious vomiting of 
matters in a state of active fermentation. It is well known 
that even in healthy stomachs certain vegetable substances are 
prone to evolve large volumes of gases, and such foods are t^e 
more to be avoided since they are the least amenable to the 

' Bericht drr Aafiir/imetmTrrMMMlHO^ :ti Franifiirt o. -V. See also 
Jurgeosen, 'Dna Schroih'sche HeilTotfahren,' DrutK-k. Arri. /. i/in. -Ved.. 
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tion of the digestive juices and leave behind large quantities 
f indigestible residue. 

In accordance with what has been said animal foods suitably 
repared are decidedly the best tolerated by patients suffering 
I gastroectasis; but one must not forget that the demand 
■ (rf tlie organism for non-nitrogenous foodstuffs has to be pro- 
vided for, and that man cannot long dispense with a certain 
addition of vegetable food. On this ground one cannot 
wholly exclude the use of a certain quantity of stale white 
bread and of tender vegetables, as well as of farinaceous foods, 
which are especially suitable on accoimt of their mechanical 
iharacter. This is in the highest degree advisable until the 
jTerity of the symptoms has abated and a presumably more 
itionary condition has set in, when a further deterioration of 
llhe general nutrition is less likely to occur. 

The^^e of milk, which fumisfaes a most digestihle form of nooriBh- 
nient in manj diseases of the stomach, leadsas a rule lo no particularly 
favonrable results in dilatation. Only in severe cases, especially those 
accomjtauied by obstinate vomiting, may the administration of small 
<a of milk at short intervnia give good resulls. For such eaaea the 
d milk treatment proposed hy P^ti-equin may be recommended ; in 
B tie patients are mainly fed on milk, cmsbed ice being given with 
\ mouthful.' 

As in diseases of the stomach so in those of the intestine 

e choice of the diet constitutes an essential part of the treat- 

f jnent. Quite irrespective of the nature and situation of the 

[nical changes in the several sections of bowel we have 

Ihe general rule that ail ingesta which may lead to mechanical 

£dr chemical irritation of the mucous membrane, or leave behind 

e quantities of undigested residue, exert injurious effects in 

t dlaeaaes of the intestinal canal. This general rule admits 

I exception only in the so-called habitual siuggishnesa of 

vIkhkI, which is not to be looked on as au attendant sym- 

DOf any particular disease of the intestinal tract, but either 

I presenting a remote effect of some bygone affection of the 

bowel or as ha\'ing been gradually induced under the influence 

of tempomry causes, 

■ Sm Bamberger. ' Kntnkb, i1. chylopoctifcben Sj'tiliiiit.' Uamth, d. »p^, 
PUkBL ¥. Thtrapie. vol. vi. 18,10. 
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Of the various diseases of the orgrins of iligi-stioa whicli may give 
rise to habitual constipation we need here meotion only chronic 
catarrh of the intestine, since it not seldom leaves behind for a longer 
or shorter time a coodition of atony after the disappearance of all 
other symptoms. 

Habitual constipation frequently arises from prolonged OTer- 
stimulation of the sensory nerves of the iutcetinal mncoua membrane, 
gradually inducing a dulneag of the irritability. In this way we 
esplain the constipation that follows the continued employment of 
nperienw, and an habitual use of coarse vegetable food acts in the same 
way. The irritability of the nerves of the mucoua niembrans and the 
activity of the peristaltic movements may also be gradually reduced 
when irritants of lees intensity act through a long peiiod, or when 
there is an absence of that variety in the diet which is inilisputahly of 
importance not only for the digestion but also for the maintenance 
of the ])eriKtiiltic movements. Again, the want of those agencies 
which indirectly favour ]>eristal8is may lead to constipation, and in 
this respect we must mention insufficient bodily exercise, on which 
account we very frequently meet with this condition and all its con- 
sequences in persons whose occupation necestdtates a oonEtant utting 

In combating habitual constipation a judicious regulation 
of the diet counts for much, especially in those cases which owe 
their origin to faulty habits. Obviously the iirat step must be 
the correction of such errors, since we know that a number of 
articles of food or relish are capable of acting energetically on 
the movements of the intestine. Yet there are many individual 
peculiarities iu this respect, some foods, for example, causing 
diarrhoea in certain persons though having no appreciable action 
on the bowels of others. 

Among the best known dietetic means of favouring the passage of 
the stools are bouey and many kinds of fruit, especially acid ones. 
With some persons milk, and still more so sour mUk, excites active 
peristalsis or even diarrhcca, though as a rule a diet of which milk 
forms a large part, when continued, tends rather to oiuse constipation. 

' For a tborough treatment of the subject ot habitunl cunslJpalioQ see 
LeiohtfEDstem. ' yercogemngen, Vetschlieseangen mid X-ageveTaDdernngeQ ites 
Doimea,' T. ZJemssen's Handb., vdl. vii. port ii. p. iQB. Spriog water dnmk in 
large quantity in tbe early morning nbea fnstinK, espedally when cottee is 
takea soon after far breakfast, will with many persons a 
exciter of peristalsiB, 
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Among the ToriouH drinlcs cider deserves mention as inducing in 
moet persons a gentle aperient action. 

If habitual sluggishness of the bowels have been due to sameness 
of diet and a want of the necessary stimuli to the mucous membmnes 
of the digestive organs, a change in the person's habits will, as already 
said, be frequently sufficient for the cure of the anomalous stAte, la 
such cases the employment of foods which exert a powerful mechanical 
irritation on the intestinal mucous membrane is most useful, and of 
these bran-bread is best knowc as an etficient iijwrient. 

But even when constipation depends on some altogether 
different causes, and is a symptom of de6nite disease of the 
bowel, dietetic treatment is not seldom an aid to the removal 
of the abnormal condition. Nevertheless the means used under 
these circumstances must not be such aa excite peristalsis 
by setting up active putrefaction and fermentation processes. 
It has long been verified by daily experience ttiat certain foods 
and prefiarations do not agree one with another — that is to say, 
that when taken together or in close succession they frequently 
sft up disorders, especially abdominal jjains and diarrhcea. In 
this respect too there are idiosyncrasies, and there are persons 
who can swallow, one after another, the roost opposite foods, as 
sweets and acids, fruits and beer, &c., without the least in- 
convenience, whereas with others, the taking of things which 
do not agree well sets up frequent abdominal pain and even 
diarrboea- 

In diseases of the digestive organs accompanied by diarrhcea 
foods which contain a large amount of vegetable mucus 
gum are of real benefit. The reason of this is to be sought 
in the fact that such * slimy' prepanitions invest the other 
ingesta and thus lessen the irritation they would otherwise 
exert on the mucous membrane.' On the other hand all ingesta 
'^" " can mechanically or chemically irritate the mucous 
of the bowel, and such as are easily prone to set up 
lal fermentative processes, or which are but imperfectly 
ited by the human digestive organs, and thus lead to 

ion nf t^e beneGcinl inflacii«! of ihe uslrin^nt red wines in. 

atonotao oluur pi-rliapa. It conusts, on [he onunEctv, in adeprcnianof 

X Initabililj' of Ibu riRcral dltvds, and on ihe 01 her in checking puli 

d f»nnetiiniJon pnxwHiai, C,t. Le<clitenxl«m. ' DarTiiver>chllMsati|r< 

<i Uandk. d. tpec. Fiitluil. H. Therajrie, toL viL part Si. p, 199. 
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lopious formation of fwces, are hurtful in diarrhoea. To these 
lielong above all black bread, the various shell fruits, potatoes, 
unless they are finely divided, most green vegetables, fruits, 
especially in the raw state, tough meat, and all fatty or acid 
dishea. For the rest, the causes on the one hand which condi- 
tion the production of diarrhoea, as well as the anatomical 
lesions of the digestive organs, and on the other the duration 
of the diarrhffa and the state of nutrition of the patient, must 
determine whether a rigidly Bpare regimeu is necessary or 
whether the avoidance of hurtful ingeata, without any further 
restriction of the diet, will su6Bce for the attainment of the end 
we have in view. 

Since any imiiediment to the flow of the pancreatic juice, 
and in even a higher degree to that of the bile, interferes with 
the absorption of fat, it stands to reason that iu such diseases 
the sui)p!y of iat should be reduced as far as possible, the 
more so since unabsorbed fats are liable to undergo decom- 
position and to set up further disturbances. The deficiency of 
fats ill the diet must be made up by au additional supply of 
carbohydrates if the body is not to suffer that loss which in 
chronic cases must alft'ays be looked for. In those cases in 
which the arrest of the bile depends on a gastroduodenal 
catarrh, not only must the supply of fats be as far as possible 
reduced, but the primary affection demands still more urgently 
a more or less restricted diet, and that in proportion to the in- 
tensity of the gastric symptoms. 

It has long been known that in those diseases of the liver 
in which no impediment exists to the flow of bile into the 
intestine, degeneration and atrophy of the secreting parenchyma 
of the liver are certainly not without their influence on the pro- 
duction of bile, but probably the deficiency of the secretion 
from this cause is rarely very great or of much importance to 
digestion. Such processes, however, lead, as a rule, to a striking 
fail ureof the general nutrition, which is doubtless tobe attributed 
chiefly to derangements in the digestion and absorption of the 
foodstuffs. But the impaired digestion in chronic diseases of 
the liver in which the passage of the bile into the duodenum is 
not impeded depends in part on an obstruction to the blood 
current iu the portal vein and on the resulting stasis in the 
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I newels of the digestive canal, which is especially prone to occur 
in cirrhosis of the liver and in syphilitic hepatitis; in other 
cnses, as in carcinoma of the liver, a sufficient explanation of the 
disturbed activity of digestion ia not at present forthcoming. 

In diseases of the liver which affect injuriously the portal 
circulation, and thus set up disturbances in the vessels of the 
stomach and bowel, the conditions for the absorption of nutri- 
ment are the more unfavourable as the blood stases exert a 
disturbing influence on the course of the peristaltic movements. 
TbuB it happens that in the majority of such patients the 
appetite is more or less lost and that several symptoms of im- 
paired digestion are usually present, so that one may well infer 
an insufficient secretion of the digestive juices. Under such 
circumstances the problem of averting as long as possible a 
progressive loss of flesh is one beset with great difficulty, and 
one for the solution of which the most careful selection of those 
foods and modes of preparation which are known by experience 
to be Ijcst suited for (mtients with enfeebled digestion fails in 
the end. Definite rules for the choice of foods can scarcely be 
laid down; one can only insist on the avoidance of fatty foods, 
since the abBorjition of any large amount of fat imperatively 
demands a normal activity of the intestinal functions. Per- 
haps, too, it would be expedient that substances which tend to 
eicite ]>eristalsis and frequent evacuations should enter regu- 
larly into (he diet of these patients. 

Since digestion always involves an increased flow of blood 
to the liver it is conceivable that an excessive supply of food 
Riay induce an habitual hypertemia of that organ, especially if 
there be sujieradded the consequences of a sedentary and 
inactive life. In like manner the misuse of certain stimulants, 
£c., alcoholic drinks, and pungent condiments will doubtless 
act. In all ctises in which hyi>encmia of the liver can be p.ttri- 
buled to dietetic excesses and injurious habits the avoidance 
of these must be enforced. Such persons as a rule exhibit an 
excestsive obesity and deiwsition of fat throughout their bodies, 
which greatly favours the development of hyfierwrnia of the 
liver ; their meals must therefore be so regulated as not in the 
long run to overtax their digestive powers, and that the t-xcesa 
of fat may be gradually removed. A diet as simple as possible, 
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wbiL-li .sliall contain exactly the necessary amount of nutriment, 
especially in the form of lean meat, green vegetables, and not 
too large a quantity of white bread, together with the regular 
employment of fruit, would be appropriate, while milk and 
farinaceous fo<xls, as tending to the formation of fat, would 
appear to be less so.' 

Besides chronic hypenemia still other pathological changes 
may be produced by dietetic errors, as cirrhosis by abuse of 
alcohol, and fatty liver by a mode of living leading to an 
abnormal deposition of fat in the body. So, too, the forma- 
tion of gall-stones may often be referred to a faulty diet, for 
an excessive consumption of meat or free indulgence in fat and 
in spirits would probably favour their formation. But these 
supiMsitioDS want direct confirmation, though it cannot be 
disputed that the quantity and composition of the food must 
influence the formation of gall-stones. In Frerichs's opinion, 
however, more importance is to be attributed to ton long 
intervals between the meals, during which the bile accumulates 
in the gall-bladder, and to insufficient bodily exercise.' 

Artificial Feeuisq. 

C. O. Sleiohriiiser : ' Eiperim. Nonnulla da Sensibil. et FunctionibtiB 
Inteet. Cnsa.' Diss. Leipzig, 1841. — C. Volt and J. Bauer: ' Uetier die 
Aufsaugung im Dick- u. Diinndarni,' Zeitsehr. f. SM., vol. v. — H. Eich- 
horst : ' Ueber Itesorption der Albuminate im Ulekdarm,' Pfiugeri Arch., 
year 4, 1871. — W. O. Leube: ' Ueber d. Erniiliruiip der Kranken v. MhbI- 
darjn aus," Deutinh. Arth. f. klin. Med., vol. ». 187a. — 0. Czerny and J. 
Lalsdieoberg-er : ' Phys. UDterauehnng^n iiber die Verdauung u. Resorption 
im Dickdarm d. Menschen/ Firch. Arch., vol. lis. p. 661. — Fiecbter: ' .\n- 
wendttog « . Erfolgu der Fleiscb-Pankreasklyatiere,' Corre»p.-Blattf. Sfhiceiser 
Aeiite, Nos. 15 and 16, 1875.-0. KaufTniftiin : ' Zur Emahrung der 
ICranken vom Magtdarm bob,' Druftch. Zeitgchr. f. prnct. Med., Noh. 44 and 
18. 1877.— A. n. Smith : ' Provisional Keport on the Use of Defibrinated 
Rlood for Rectft! All m potation,' JV'ero I'ork Med. Juumal, July li*78; 
Report on Bafibrinatod Blood for Rectal Alimentation ,' ibid. April 1879. 
-Frey: 'Fin Apparat lur kiinBtlieh. Emiihrunt;,' Strl. Mm. Ifticheiisc&r., 
1870. — Chevalier; 'Contribution k I'fitude di- I'Alinient. par le Kecttim.' 
r y&ge. PariB, 1870. — Catillou : 'Experiences de Kutritioo par !e Groa 

' See TiiierfeMcr, ' HyperSmie d, Leber,' in V. Ziemssen's Simdh. d. tpea. 
Pathol, n. Therapie, vol. viii. port i. p. 54. 

■ Ct. Scbfippel, ' Krankheiten der dallenwege,' in V. Ziemsieii's Ifanilh. d. 
./lee. Palhol. ». Thtrapie, vo\. viii. part i. p. 207. 



ARTIFICIAL FEEDIKO. 



261 



!tin,' Jmim. ih Thfrap.. Jan. 25, 1880.— Michalncci: '1 Clisteri 
. e I'AlimenUizione per i] Retto,' Lo Sprrimentalr; June 18M0. — W. 
If Oiler: ' Rumuks on Rectal Feeding in Disease,' Xtv) Yurk Medical llimirJ, 
T April 10, 1980.— Dujardin-Beaumetz : ' l)e I'Aliment. par In Kectuni," Bull. 
' Gin. de Thirap., Jan. 15, 1880. 

Meniel and Perco: 'Debet die Besorplion Ton Naliruii(tsmitteln Toni 

UnterluiDUell^webe am>," H'iea. med. Ifoc/i., No. 31, 1800.— Kru^: 

' Kiimll. Emahrung durch siibcut. lujwt.,' ibid. No. 34, 1875.^Pii;k : 

■Uebet Emalirimg mitlelat aubciitanLT Inject.,' ZfenfucA. mrd. n "wA., No. 3, 

11870. 

W Howe: 'Transfusion of Milk tptsus Tranaftiaion of Blood,' Xrw I'nrk 
, Htd. lltciirH. Dec 14, 1878, and Jan. 4, 1879.— J. H. Brimon: ' Tlii; Trans- 
AiM<>n of Blood and Intravenous Injaition of Milk,' ibid. Nov. 2, I878.~r. 
G. Tbomu; 'Tlie Intravenous Inje*'tion of Milk as a Substitute for the 
Tra&ftfusinn of Blood.' Xew York, 1878.— B^bamp and Baltus : ■ Hei-bercli. 
Eip^rim. sur la Valeur Th^rap. dea Inject. Intraveineufes de Lait,' Cumpl. 
Satd., vol. Ixxxviii. No. '2h, p. 1837. — ^Lnborde ; ' Des Injectione <le Lait 
dana ks Vaines," Gas. Mid.dt Pm-ii, No. 8, Feb. Hi, 1879.— M out ard -Muni n 
and Ridiet ; ' Inject. InlreTBineusea de Lail at de Sucre,' ibid. 46, 47, 40, 
IWO.-A. Meldon : 'Intravenous Injection of Milk,' Medical Press and 
llrcaiar.p, 345, Oct. 22, 1879.— Culier: 'Ebhu Eipdrimantal but lt« Injev- 
lioiia Intravem. de Lait.' Th^se de Pari«, 1879. 



^Bmi 



In cases where it is impossible to administer sufficient 

luriiihmeDt by the natural ways attempts have been made 

EJnce the time of Celsus to maiutain life by means of nutrient 

«Demata, and with this end in view milk, eggs, beef tea, &c., 

have been injected into the rectum. Opinions as to the worth 

«jul the success attending the use of nutrient euemata have been 

various, and no wonder, when one reflects that foods of the 

different nutritive values have been employed, some of 

quite unsuited for absorption by the rectal mucous mem- 

. In favour of nutrient enemata it is especially urged that 

lungation of life has been attained by their means in a 

iber of cases in which the ingestion of food ptr riiu 

luralea was either entirely precluded or extremely limited. 

however, clear that the duration of life in such cases is 

indent on too many factors to enable one to determine how 

absorption of nutriment by the rei-tal mucous membrane 

taken place, especially where any amount of food has been 

I ia the ordinary way. The value of nutrient enenmla can 

be correctly estimateil when it has been ascertained 

extent the several foodstuffs are cupuble uf being absorbed 
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by llie lectal tnucnus membrane, wliether they pass as such 
into the nutrient currents, or whether digestive processes bHU 
proceed in this part of the bowel, furnifihing products that are 
easily absorbed. 

Several early observera were inclined to the belief that the 
digestion of albumen wa» continued in the lowest tract of the 
intestine, although it could not be proved by exact investiga- 
tion, and experiments with the secretion of the intestinal 
mucous membrane gave almost invariably negative results. 
Czemy and l.atBchenberger too found, in a patient with an 
intestinal tistula at the sigmoid flexure, that the human rectum 
exerted no digeative action either on coagulated or soluble 
albumen or on fat. Marckwald indeed observed, in one patient 
with a large artificial anus at the opening of the CKCum into 
the ascending colon, that, after the introduction of fibrin and 
albumen into the lower section of the bowel, peptone, tyrosin, 
and indol were formed, and that the matters introduced had 
gained considerably in weight ; but well-marked signs of putres- 
cence showed that it was a case not of the digestion but of the 
putrefaction of albumen.' 

That dissolved matters can be actually absorbed by the 
rectal mucous inembraue has long since been established, and 
can any moment be demonstrated by the injection of drugs 
possessing characteristic and easily recognised pro[>ertiea. But 
since it was formerly pretty generally held that ordinary albu- 
men coagulable at the boiling point could not be absorbed at 
any point of the rectum, and that, further, all the albumen of 
the food must be transformed into peptone, one could not but 
doubt the nutrient value of enemata of ordinary liquid albu- 
mens, and recommend the injection of the complete peptones, 
a digestion of albumen in the lowest segment of the large intes- 
tine being deemed in the highest degree improbable. The 
notion that only peptonised albumens were callable of being 
absorbed was, however, as has been already stated, contested 
by Briicke on several grounds. In experiments instituted by 
Voit and me on the absorption of the foodstuffs in the rectum 
it appeared that the albuminates present in expressed meat- 

' M, MareVwald, 'Ueber VerdHunnir und Resorption im Dkkiliirtu dca 
Menncbvii,' V'irch. Arek., vol. Iziv. p. 505. 
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juice were absorbed to nearly the same extent as complete 
Iieptonea, whereas ordinary egg albumen was not absorbed un- 
less some chloride of sodium were added to it. 

Yoit and I having kept a dog fnstiag for some time, until the daily 
cicretJOQ of urea had become nearly constant, injected several nlbu- 
minates into the reotiim, An absorption of albumen was shown by 
an increase of the urai on the days in question. After an injection 
of 381 grammes of the whites and yolks of epgs, which had been 
beaten together, no increase in the daily excretion of urea vim noticed, 
wlNTe«» after 396 grammes of egg to which 10 grammes of salt had 
been added were injecterl the urea rose from ]2'7 to lS-9 grammes, 
representing the metabolism of 1 9 gramrooa of dry albumen. When 
more salt was added to the injection considerably leas albumen was 
absorbed and profuse and frequent diarrhceii followed. After the in- 
jection of 630 cubic centimetres of meat-juice with SS-.i grammes 
of albumen the excretion of urea rose from 11-5 grammes to 1S"2 
grammes, showing that nearly 70 per cent, of the albumen had been 
absorlted. When smaller quantities of meat juice were employed, 
such that ia the course of two days 31 grammes of albumen had been 
introduced into the rectum, the absorption of the albuminates injected 
was somewhat more complete. The last form of albumen on the 
aboorption of which experiments were conducted was a solution of 
peptone. Of this IT.') cubic centimetres, containing 39'7 grammes of 
dry substance, were injected into the rectum, when an increase of nrea 
to the extent of 8 grammes, corresponding to 24 grammes of dry 
albumen, was olMei'ved. 

The question whether fats are also absorbed by the rectum 
Voit and I were unable to decide with certainty; we indeed 
found in several experiments that the greater part only of the 
fiit was discharged with the fseces. but we thonght it probable 
that the loss was dwe to errors in the es|)eriment. On the 
othrr hand we were able to establish the fact that starch was 
converted into sugfir in the rectum and was absorbed in no 
incoDsidenible quantily. 

The experiments of Voit and myself were chiefly undertaken 
with the object of ohtJiining further data towards the solution 
of th« question whether all albuminates must undergo conver- 
■ion into peptones before absoriition, or whether ordinary albu- 
men may l»aBs as such into the circulation. As regards urtificinl 
feeding we came to the conclusion from our experimenls that 
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it was irajiossible to supiwrt man or beast entirely by tbe rectum, 
and that only a fourth ^lart of the necessary albuminates to 
which carbohydrates had been added was capable of being ab- 
sorbed. Of tbe albuminates with which we experimented only 
those of expressed meat-juice and the peptones seemed avail- 
able for use in nutrient enemata, while white of egg with salt 
was found from its irritating character to be quite nnsuited for 
this purpose.' 

The conclusions to which Voit and I eauie were confirmed by 
Eichhorst, who also proved that the albuminates of milk, as well 
as solutions of myosin and alkali albumen, were absorbed in the 
rectum, whereas after injection of the so-called neutralisation 
precipitates in feebly acid solutions of syntonin, blood serum, 
&c., no increase in the secretion of urea could be detected.* 

In harmony with these results of experiments on animals 
are the obBervations of Czerny and Latschenberger on a jjatient 
with an artificial anus, proving that dissolved albumen is ab- 
sorbed as such by the human large intestine, and (he more so 
the longer it remains in the bowel. The absorption was hin- 
dered by the irritable state of the intestine, induced by small 
injections of salt.' Fat In emulsion and starch paste were 

' The peptones too, ttcootding fo our eiperience, irritated tbe rectal mucous 
membrane, causing frequent evacoationsif emplojedinlooconceDtraCed a Form. 

■ Eicbhaiat. utter the iDjccticm of milk intu the lectnm at tbe animals ex- 
perimented on, found sugar in the nriue ; he also frequently found Blbuminnria 
nfter the use of enemata with white of e£g. It would he important to test 
these experiments, and in case of tbeir bciog veriSed lo aeefc the caiisea of soch 
remarkable phenomena. 

[Tbe action of tbe liver cells seems nei^etsar; for the conremon of (^ 
and albamenB into scmm albumen : for the former, if injected into aoj of the 
ajviemio veins, are excreted nncbnoged by the kidnej, whereas when injecled 
into the portal vein no albuminuria follows. Tbe superior hiunortlioidal veins 
lead to tbe portal, but the inferior do not, and albumrn absorbed b; the latter 
would remain incapable of assimilation or meiBbolism. This conndemtion is 
enough to show the error of adding, as some have done, egg albumen to tbe 
saline solutions for intravenous injections in cholera, when it most act as a 
foreign body in the blood which the kidners in thai case have not even the 
power to eliminate, nil secretion and excretion being suspended.— Tri.s^ 

' By way of an albuminous solution they used white at ngg. stirred up with 
I J vol. of water, and, after frequent stirring and «tandin|C some time, passed 
through a filter. In one experiment, in nhich the while of egg beaten lo a 
froth was substituted, at the end of lOJ hours only 43 per oeut. was faaDd to 
have been absorbed. The albumen aa present in the wliitc of ^gg is in a form 
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P^sorbed, but in the cose of the latter it is doubtful whether it 
was first trausformed into sugar or was abBorbed as starch. 

By these esperiments it was proved that a certain quantity 
of nutritious matters can be absorbed by the mucous membrane 
nf the rectum, but no information was gained as to the par- 
ticular method of artificial feeding to he recommended. Leube 
has since occupied himself with the problem of discovering 
practical rules for the use of nutrient enemata. He very 
rightly insists that if these are used for any length of time, and 
are to fullil their proper pm-poae, such materials only should be 
used as shall not in the least irritate the mucous membrane 
and may be prepared without any special difficulty. Neither 
of these conditions being fulfilled by the perfect peptones or 
the expressed juice of meat, Leube brought into use the so- 
called enemata of meat and pancreas, in which finely minced 
meat with comminuted pancreatic gland or a glycerin extract 

U)f the same serves as the material for injection. 

W Leube gives the following directions for preparing the matter 
fixe injection : — The meat is first sliceil very thin and the slices choppeii 
ns small ns possible. For each jnjeelion l.'tO to 300 gmromes of this 
chopped mass are taken together with 50 to 100 gi-amutea <if panci-eas, 
freed from fats nud also licely divided. The mixtuiv is then stiri«d 
to a paste in a hnsin with a pestle or large spoon, a little lukewarm 
WBt«r (150 centimetres) having been added. The addition of the 
wat«r IB aetWsiiTy to enahle the mass to pass through the enema tube; 
it roust l>e warmed, because cold water would excite the rectum 

much and lead to an instant expulsion of its conteuts. 

If the absorption of fat as well as of ulbuuicn be desired, 25 to RO 
grammes of fat may be added to the injection ma^ and mixed as 
iDtimatelyas possible, with the hetpof a warmed [lestle; the addition 
of larger quantitiea of fat is not advisable, since as a rule a premature 
arai^ualion of the injection would be induced thereby. 

For the oiieration itself a common eneuia syringe will answer 
TVry well if a pretty wide noule be attached, or one may make use 
of the syringe specially constructed for the purpose after I^ube's 
(tircctiuua.' These injections of meat and ptkncreas have, according to 
Leube, the spe<^al advantage of causing no irritation to the mucous 
Bwmbraiicof the rectum, and may conse<juently be retuinctl for twelve, 

7 aafavoanhle to abaorptinn, and even wbrn bwtlen to a (rath the iliwepi. 
a m wliich it 1> conuilntd do noI. appear lo b« brokta up. 

« Ibe uri)[iiial rtMy. Ventith. Ar.-h. f. kl<H. Med , Vul. i. p. 13. 
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twenty -four, or even thirty-six hours. It ofl*n happeus that the resi- 
due of a previous nutrient enema will hnve to be removeil by n Eimple 
injection of wat«r before another can be ud ministered. If the injected 
umtterG have been retained long enough in the bowel the evaoiia- 
tionfi do not differ essenti«lly as regards odour, colour, and oonsist- 
euco from ordinary fiecas, affording evidence of a thorough digestion. 

By experimpnts on animals and observationB on man Leiilie 
has established the fact that the injection of flesh and pancreas 
i* followed by the absorption of albumen and a corresponding 
increase of albuminous metabolism — i.e. of nrea excretion. It 
further appeared, from an examination of the evacuations after 
the use of these enemata, that, apart from the manifest diges- 
tive changes which the injection had undergone when retained 
for some time in the bowel, a part of the injected albumen had 
disappeared by absorption. Small quantities of fat, too, which 
had been mixed with the meat, and pancreas paste could only 
be recovered to a small extent. The addition of etarch to the 
enemata led as a rule to a too hasty expulsion of the whole 
mass ; in explanation of which I^eube suggests that the conver- 
nion of starch into nugar by the pancreatic ferment takes place 
so rapidly that the large quantity of the resulting sugar in the 
rectum stimulates it to evacuation of its contents. The patients 
on whom Leube made his observations frequently stated that 
sometime after the injecrion the sense of hunger previously felt 
disappeared, and was succeeded by a feeling of satisfaction. 

It admits of no dmibt that by the help of pancreatic meat 
enemata a certain amount of nutriment may be introduced into 
the system, and they present the advantage over other materials 
that have been recommended for injection of not irritating 
the rectum and of being prepared without difficulty. If, how- 
ever, any should entertain the idea that it is possible by their 
means to support the orgjtnism entirely we must demur, and 
insist on the fact that by the help of nutrient enemata it is 
impossible to effect the absorption of more than a fourth part 
of the nourishment necessary for subsistence. One must bear 
in mind that the capacity of the rectum is limited and that 
the digestion of the injected matters demands a considerable 
time, so that the results will not be improved by repeating the 
injections at shorter intervals, for the digestion of each will 
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«nly be the less perfect. If we aHBume that the patient receive 
daily by the enemata 200 grammes of meat, 80 grammes of 
l«n(T^aa, and 50 grammes of fat, and retain it a sufficient time 
for digestion, it is clear that this amount is not adequate to the 
Diaintenance even of a feeble subject, although the greatest 
part should be actually absorbed. In particular cases one may 
saoceed in introducing a somewhat larger quantity of meat (up 
3(>0 grammes) into the rectum, but the demands of the 
iDJEiu for non -nitrogenous matters still remain ansatiatied. 

The idea that by means of pancreatic meat enemata the totnl 
requirements of the organism cim be met certainly receives no suffi- 
cient corroboration from Leu he's observations ; he has only shown ihnt 
iu this way a certain amount of nourishment, i.e. of alltunieu, can be 
absorbed, a result to be by no m«ins undervalued. 

In an animal wtiich had been fe<l exclusively on non-nitrogenons 
snliftjiiices the daily excretion of nitrogen rose, after injections of fill 
to H'l grammes of pancreatic meat mixture, from an average oF 0'73 
grammes to l'i!3 and 1'75. In two other experimenta on ado;|i; in a con- 
dition of nitrogenous eijuilibriiim a quarter of the daily allowance of 
meat was administered per rectum, instead of per os, with theaddition 
uf»botit 20grammesof pancreas, for several consecutivedays. On most 
of thoM days the animal excreted not very much less nitrogen ihan on 
thote on which the whole of the meat had been taken by the month. 

A man who was miiinlnined in nitiogenouB equilibrium on a daily 
diet of '2.0Q grammes of meat, 200 grammes of bread, 100 gi-ammes of 
cheese, 20 grammes of butter, one litre of beer, and i litreof milk, and 
who during four days of observation excreted an average of 4 10 
granimes of urea, pnssed 33-" and 39 grammes of urea on two days 
ijHrhen his ration of 200 gi'arame^ of meat was administered, together 
80 grammefl of [lancreiLS, per rectum instead of by the mouth. 

In another experiment a dog was kept for two days on a non- 
inous diet, and the nitrogen in the fieces was found to \» 
during that time 9-28 per cent. The animal was then left for two 
days entirely without food, and after the Iwwel had been cleared by 
an enema an injection of 75 grammes of moat and pancreas, contain- 
ing 307 grammes of nitrogen, was administered. After this had re- 
mained 21 hours iu the bowel the animal was killed and the contents 
of tlut Ut^ intestine were amdyeed. There were found 26'5 grammes 
which 2't>5 grammee of nitrogen were i»ntained. Of thetse 
gnkromee of nitrogen, Leiibe estimated that 2'4G should bo left 

lof the account, on the ground that without the pancreatic injoction 
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tlie Ao% would hiive exci-^ted in that time 266 grnmuies of fienes, 
with 9-28 per cent, or 2-4ti gramines, of nitrogen. Leube, in making 
this deduction, himself remarks that it might be ohjected to, and in 
fact it appears to be estimated too high if 255 grammes of fieces with 
0-'26 percent, of nitrogen were obtained in a ciise of a fasting di^. One 
cnnnot therefore entirely agree with Leube when he infers from this 
experiment that the gi'eater part of the injected albumen was absorbed. 

8o far IIS concerns the therapeutic employment of pancreatic meat 
enemata Leube has reported on three cases in which they were tried. 
The first pntient, who Buffered fi-om cancer of the omentum, vomited 
almost immediatelj after taking food, and was reduced to a state of 
extreme emaciation when the nutrient enemata were begun. By their 
means an ioipi-ovement in the general condition was effected and death 
presumably deferred. The injections, which were very well borne, 
consisted, as a rule, of 2.10 grammes of meat with 70 to 80 grammes of 
pancreas, and towards the close of lile 25 gi-ammes of fat were added 
thereto. 

To a patient with cancer of the atomach, who eii9ered from 
extreme digestive disorder and frequent vomitini^, nutrient enemata 
were administered for eleven consecutive days, at first of 250 grammes 
of meat with 80 grammes of pancreas, next 375 grammes of meat 
with 120 of panci-eas, and lastly 300 of meat, 100 of pancreas, and 50 
of fat. On several of the days during which the patient received 
nutrient enemata the excretion of ureit was noted and found to be 
18'I, ^1'2, 21, and 29'4 grammes, n'hereas on the day after the 
enemata were left off 259 grammes were passed. 

For a long time, i.e. for several weeks, these nutrient injections 
were employed in a case of poisoning with tincture of iodine and 
exten.'dve corrosion of the stomach. For some time the adminititra- 
tion of food in the natural way bad been redui.'ed to a minimum, and 
the increasing debility was aggravated by i-epeated hiemorrhnges from 
the stomach. The nutrient enema were commenced alxiut eleven 
weeks after the occurrence of the poisoning, and consisted, as a rule, 
of 1 25 to 150 grammes of meat with 40 to 50 of pancreas. When, in 
consequence of a severe biemorrhiige, a state of collapse supervened, 
the injections were discontinued for fourteen days, but they were 
i-osnmed for a considerable period, and ultimately, after a aix months' 
illness, recovery ensued. 

It cannot be disputed that in this case the pancreatic meat 
enemata did good service and contributed to the suck^csaful issue; it 
would, however, be directly opposed to well-aivtrtained facts if one 
were to assume that 150 grammes of moil and 50 grammes of pancreas 
could furnish a suificient amount of noni ishment for an adult man. 



ARTIFICIAL FEEDINO. ?60 

It is tliflicuU to form a judgment as to the nctiial results of 
ntitrient euemata in aoy partii'tilitr t-ase, fur ou the one Loud a partial 
Jepriv»tton of food fan lie borne for a long time by pi-eviously well- 
Dourishe^ persons and in the Hbiience of fever, and on the other one is 
alirays pleased when the piitienta can also take food, however little, 
by the natural way so soon as it can be done witliout danger. Thus 
il rarely happens that one can exactly determine what amonnt of 
nunrL-bment the putients t-iike per os when they are able to swallow 
from time to time a little milk, eggs, ic. 

Many observers have borne witness to the value of jiancre- 
atic meat enematfl, without, however, having furnished any e-n- 
dence in their rejwrts of the possibility of nutrition being main- 
tained solely by these means. Xutrient enemata can serve, in 
casea where the reception of food in the natural way is dilGcnlt 
or imjKtssible, only for the introduction of a [lart at least of the 
nutriment necessary to subsistence, Artificial feeding per 
anum seems especially indicated where mechanical impedi- 
ments exist to the ingestion of food in the natural way ; here it 
provides the last resource whereby the approach of death from 
st&rvatiou can be to some extent postponed, but not averted so 
long as we have to deal witii a permanent and complete impedi- 
ment. In cases in which a certain amount of food can be taken 
naturally one must not be content with the employment of 
enemata alone so long as it is not absolutely neceisarv to rely 
on them. Precisely in those cases in which the ingestion of 
food in the natural way is not altogether impracticable, but ao 
beset with difficulties that danger threatens from the increasing 
waste of the tissues, is the addition of nutriment by means of 
enemata of the greatest utility. 

How long life can be 8upiK)rted under the partial starvation 
Hint the eiclusive use of nutrient enemata involves obviously 
depends on several circumstances, foremost among which is the 
state of nutrition of the individual in question. At any rate 
there are numerous instances in which artificial feeding has 
been maintained for 14 days and upwards without the danger 
of drnlh from inanition presenting itself, ^nch a i>eriod is 
often sufficient for the removal of certain impediments to the 
reception of (onA per rt«« niitunilen. and it is unquestionably 
severe diseases of the digestive organs, especially of 
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(lie stomach, in wbith every act of taking food by the moulh 
inflicts a certain amount of injury, to allow the upper part of 
the alimentary canal to rest entirely and to administer nutrient 
eoemnta only. Occasionally — as, for esnmple, when, in a state 
of collapse, the introduction of stimulants by the mouth is 
impossible, or at least inexpedient — these may be supplied in 
enemata and absorbed by the mucous membrane of the rectum. 
The stimulant most appropriate for this purpose ia unquestion- 
ably wine, which, as experience shows, exerts no irritating action 
on the rectal mucous membrane. 

Ah contra -indication 8 to the admini)<tration of nutrient 
enemata one must recogniae irritable states of the mucous 
membrane of the rectum, whether existing already or only 
deveIo[x!d subsequently as the efl'ect of frequent injections. A 
continued use of eneniiita under these circumstances would be 
fruitless, because the matters injected would be invariably ex- 
l>elled in a short time. An excessive irritability of the rectum 
might possibly be diminished by the addition of opium to the 
injections, but it is doubtful whether the absorption of nutri- 
ment would not be liindered thereby. Lastly, since in extreme 
degrees of weakness patients are not, as a rule, able to retain the 
injections long enough to dei-ive benefit from them, their use 
does not seem advisable until some improvement in the general 
condition has been attained. ' 

Of late several experiments have been made of the injection 
of blood into the rectum, but the reports of these do not allow 
of any opinion being formed of their practical value. So far as 
our present knowledge of the power of absoqition possessed by the 
mucous membrane of the rectum goes we must entertain great 
doubts as to any success worth naming following the injection 
of blood, for the passage of the unaltered constituents of blood 
into the nutrient currents is improbable, and tlie absorption of 
these after a previous process of digestion, if indeed such pro- 
cess actually took place, would present no advantage whatever 
over the employment of albuminates in other forms. 

Attempts have been made to effect the introduction into 
the system of nutritive materials by other paths of absorption, 
viz, by the outer skin and the subcutaneous conr.ective tissue. 
From the employment' of baths of nutritive solutions no one 
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at ttie present day would ex]>ect any results, but the injection 
of nutrimeut in solution into the subcutaneous connective 
tissues nnd its absoqition from them into the circulation would 
apj)ear at first sight more encouraging, 

A. Meiizel and H. Perco instituted the earliest experiments on 
th« aduiinisti'atioa of nutriment by uennii of eubcutaneoiiB iujections, 
uostly on animiUK, but in one case on a man who Guffere<l from cotieii 
uf the vertebrie. Oil, milk, yolk of egg, and syrup were employed in 
this way, and as a rule 1 to 2 Aiistiiau draobms (^ I'STo gramme.--) 
were thus given. In the cours? of 24 hours the injected ninttei-a 
were always absorbed, wilhout any symptoms of inflaniuiution being 

-J. Krueg has reported several experiments with siibcutAneous 
injections in insiine patients who refused to take food. Krueg in- 
jifcted olive oil by means of a syringe holding 15 a;.; first one and 
afterwards two syringefuls were injected in from 3 to 6 plitces. 
Although the injections were continued for a long time they CAUsed 
no pain, and at the point of injection thei-e appeared at most but a 
slight reddening, whicb disappeared in a few days. The same result 
followed the injection of syrup, but on the other hand that of a pre- 
viously well- beaten egg set up violent inflammation and suppuration. 

J. Wbittaker trieil the injection of nourishment in a case of ulais 
ventriculi. The patient in question could retain neither solid nor [ 

fluid food, and could not bear nuti'ient enematn. Wbittaker conse- 
quently injtcted every two hours 4 grammes of milk alternately with 
freah nieat-jnice; 7'5 grammesof coiMiveroil werealso injected every 
two hours. Within four daj-s 68 injections were performed, and the 
patient, who was in a wretched condition, was kept alive. The injec- 
tions of cod-liver oil were well borne, but those of milk twice pro- 
duced slight abscesses. 

Further experiments were instituted by R. Pick, who employed 
foi- the purpose almond oil, cod liver oil, milk, yolk of egg, and de- 
fibtinated blood, beginning as a rule with injection of I gi-amme and 
to 5 or 6. At the points of injection an inflammatory redness 

iral times appeared.' 

The subcutaneous injection of nutriment, especially of fluid 
bta, solutions of sugar, and nt any rate of milk, may be tried In 
KftanX cases in whicb the ndmiuistration of food by any other 
is absolutely impossible so long as danger of exhaustion 
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is imminent ; but one must remember that the quantity of 
nourishment that can be introduced in this way U so small that 
the beneBt can scarcely outweigh the evils inseparable from the 
injections. 

DIET IN ANOMALOUS STATER OF THE GENERAL 
NUTRITION AND TISSUE CHANGE. 

Since in the living organism a mutual action and reaction 
and an interchange of matter are perpetually taking place be 
tween the cellular elements of the tissues on the one side and 
the nutrient fluids bathing them on the other, it is conceivable 
that every fluctuation in the mass or composition of the nutrient 
fluids shmild lead to some change in the intensity of the meta- 
bolic processes, as well as in the material constitution of the 
cellular tissues. 

The quality of the nutrient fluids, again, depends on a num- 
ber of factors, especially on the supply of food, its digestion and 
absorption. Disturbitnces in any of these functions react in 
the first place on the nutrient fluids and through them on the 
nutrition of the entire body. 

Again, the nutrient currents must circulate with a determi- 
nate velocity and be conveyed in due amount to each of the 
various organs of the body, whence it follows that derangements 
in the movements of these fluids, whenever such do occur, must 
also induce alterations in the nutrition of the whole organism 
or of single organs. 

Changes in the general state of nutrition, and especially loss 
of flesh, are common consequences of diseases of the most various 
kinds, whether aflfecting the entire organism or single organs 
only, and they are the necessary consequences of insufficient 
supply of food, defective digestion and ahsorj>tion, or deranged 
movements of the fluids, to which, as is the case in all febrile 
iifFections, an increased waste of tissue may be added. In 
all such cases the altered nutrition of the entire system 
iinds a sufficient explanation in the disorder of one or more of 
the organic functions, with or without the increased waste con- 
sequent on the febrile temiierature, althongh some of these 
may be of a secondary character. But pathology recognises 
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also a number of morbid processes in wliicli disorders of the 
nutrition of the entire body are among the most striking and 
prominent of the symptoms, without one's being able to refer 
them to diseases of any particular organ or to espkin them in 
a satisfactory manner. These morbid states are comprehended 
under the names of ' general derangements of nutrition ' or 
'constitutional anomalies,' although at the same time it is not 
possible to draw a sharp line of demarcation between these 
characteristic constilutiuual anomalies and those disorders of 
the general nutrition which are induced by disease of particular 
organs. There are cases, for instance, in which a general im- 
pairment of nutrition, arising originally tlirough disease of a 
particuhir organ, assumes in course of time a more independent 
character, or at least ceases to stand in any direct relation with 
the primary disease. 

The [lerformance of the nutritive processes depends, however, 
not only on the quality of the nutritive fluids, but also on thw 
condition of the cellular elements at the time, Awordingly 
tJic so-called constitutional anomalies are to he referred primarily 
either to morbid changes in the fluids or to an abnormal con- 
dition of the cell elements of the organs. Alterations tu the 
blood, and consequently in the nutrient fluids, have been satis- 
factorily demonstrated in a large projiortion of these cases, whose 
number might be increased by further research. But there are 
also very strong arguments to be adduced in favour of the 
Huppoeition that occasionally the functions of the cells them- 
•elvcs are abnormally performed. Une must bear in mind 
that all nutritive processes in the elements of the tissues 
— the assumption and separation of matter, the splitting up 
proeesses and syntheses — cannot be referred to mechanical 
conditions in the ordinary sense of the word, but must be 
look<-d on as the effects of organisation and equally subject 
to special derangements with it. Yet this view does not ex- 
clude the jMssihility of an anomalous state uf cell activity being 
ocoBsionally brought about through t^e influence of the nervous 
system, tbotigh there appears no pressing necessity for the 
mnoval uf each cases from the group of constitutional anoma- 
Mtt. 

The composition of the binod must necessarily be subjected 
\OI.l. T 
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to perpetual i-hange, since od tlie one hand the absorbed nutri- 
ment mixes itself with it, and on the ottier plastic fluids are 
continually transuding from the vessels to maintuiu the wast* 
ajid repair of the tissues and to provide the material for the 
several secretions.' If, however, within long periods of time the 
r|uantity and the composition of the blood seema under phyeio- 
logical conditions to remain constant in each individual, it is 
explicable by the relation of mulual dependence subsisting be- 
tween the mass of the blood and fluids on the one hand and 
the collective organs of the body on the other. An increase 
in the mass of the blood alone is therefore aoircely conceiv- 
able, and vice versa the organs would not be able to maintain 
their original constitution if bli>od of appropriate composition 
were no longer conveyed to them. So long, therefore, as the 
general state of nutrition of a healthy individual does not 
materially vary the blood will not undergo any appreciable 
change either of quantity or of composition beyond the tran- 
sient daily fluctuations. 

So far as the exchange of the constituents of the blood ex- 
' fends to the red corpuscles we have unfortunately no exact data 
whence to conclude whether a larger proportion of these than 
(-f the more stable cellular elements perishes and has to be 
replaced by new formation. These gaps in our physiological 
knowledge render it at present impossible to come to any de- 
cided judgment as to the mode of origin of those pathological 
changes in the blood which consist chiefly iu a deficiency of 
red corpuscles — whether, that is to say, they are to be explained 
by an increased destruction or by a diminished reproduction 
and replacement of the elements in question, or by both causes 
at once. So, too, it cannot at present be determined whether 
the restoration of the blood corpuscles after hemorrhages, &c., 
is actually effected through an accelerated new formation of 
these elements, nor in what way such increased production is 
excited. 

It has been proved by several observers, and more especially 

' Leichtenstern ( I'literivrhiiiigeH iiber den HamiiitliibingeAalt dxt Blulef, 
Loipiig, 1878) cBtablished llie tact of fliictimtiotis in the amonot of h»mo- 
globia at Uiffereiit hours of tbn day, depending, as be believee, on receplion of 
iuml and especially to be referred to chuDges in tbe proportian of water in the 
blood. 
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lough the researches of Paniim and Voit, that daring starva- 
tion the volume of the blood is reduced in nearly the same pro- 
lx>rtion as the body-weight, but that the relative proportion of 
its several constituents is not materially changed. This state- 
ment ia in no way opposed to the observed fact that under the 
inHuence of insufficient or improper food changes iu the com- 
position of the blood invariably appear, especially that the blood 
becomes more watery and poorer in red corpuscles.' It has 
been shown by Subbotin that the percentage of hiemoglobin 
sinks considerably under a diet com^wsed escloeively of non- 
nitrogenous matters, while a highly albuminous diet increases 
it.' I^ichtenstem noticed in himself a gradual increase of 
the hieraoglobin in the blood along with an increase of body 
weight as consequences of an increased supply of albiiminous 
foods. 

The observations we possess on the influence of nutriment 
on the composition of the blo<^id and the proportion of the 
coloured elements justify the conclusion that in aniemic and 
hydnemio states the supply of food is of the utmost value in 
rrstoring the normal character of the blood. First, as re- 
gards those cases in which, after a severe illness, a more or 
less marked aniemia is present side by side with a considtT- 
able waste of the other constituents of the body, it would 
appear that the most suitable diet would be one in which 
albuminates should predominate at the commencement and 
albuminates and futs later on, since it is probable that thus 
the bliiod and the solid tissues will be eiiuully replaced. But 
it ia open to rjuestion whether the very same principles of 
nutrition are applicable to cases in which the an^^mia or hydrre- 
niia exists as a more or less independent pathological process, 
whether the anomalous character of the blood be a consequence 
of direct loss by hiemorrhage or of other and indirect causes 
tttuding to antemia. It is probable that the reproduction of 
. essential components of the blood, esfiecially of the 
luscles, would be greatly favoured if relatively more 
men were contained in the food nf such patients tlian ia 

■ See Lnlchtenitcm, I.e. p. (!4. 

> Bubbolio, ^ittchr./. Biol., vol, vii. 1871. 
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proper under physiological conditions. The (juestion whether 
a cliangf of the iisuitl relative pro[rortions of non-nitrogenous 
and nitrogenous foodstuffs in favour of the latter is likely to 
be of benefit in piirtieular cases of anaemia may be answered 
affirmatively in those cases at least in which the general 
nutrition of the body has not suffered to the same extent as 
the eonii«>Bitton of the blood when, for example, the store of 
fat is not consumed or when one may safely assume that the 
anaemia has been developed as a consequence of fatly degenera- 
tion of the organs. 

Under all circumstances one must remember that, since 
uuKimia involves also numerous disorders of digestion, we have 
in the diet of such patients to consider not merely the relative 
quantity of albumen and non-nitrogenous foodstuffs, but even i 
more the selection and preparation of the food. On account 
of the atony of the digestive organs so often met with in 
aniemic patients, combined with a marked loss of apjietite, i 
great stress must be laid on palatable and inviting methods of 
cooking and on a due variety of dishes ; the use of condiments 
and of stimulants, esjxicially of wine, in moderate doses seems 
in mauy uircumstances expedient. 

It ivas formerly thought that in the choice of foods for aniemic 
and especially chlorotic patienta great importance Khould be attached 
to the preseDcfl of a large proportion of iron ; but the other properties 
uf the food — its digestibility, nutritive value, and palatableneaa — are 
without doubt more important. 

Molesuhott recomiueuded a liberal additiDn of Halt to the food of 
chloi'otios, on the assumption that the direct and indirect reproduction 
of the blood, and especially of the red corpuscles, would be fiivoured 
thereby. 

It is founded in the nature of things that in the treatment 
of the so-called general disorders of nutrition the greatest 
weight should be attached to appropriate dietetic measures, and 
the more so when the development of the diseases seems to be 
closely connected with a diet faulty either in respect of quan- 
tity or of quality. But the task of finding for all cases of this 
kind a diet which shall take an ejuct account of the state 
of the digestive organs, and be calculated to compensate for 
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■ deviations from health by menus of the mati-rial effects 
of the food on the organism, is a very difficult one. First, 
our knowledge of the origin and nature of general disorders 
of nutritron is still in some resi>ecta very unsatisfactory, 
and even in those cases where we can point to some particular 
lesion as the original cause the details in its mode of operation 
are unknown to us. Secondly, e^qjerience teaches us that cer- 
tain disorders of the general nutrition may persist for longer or 
shorter periods after the original causes have been removed, 
and when a dietetic plan has moreover been decided on apjwi- 
rently fulfilling the requisite conditions. Whether our suppo- 
sitions are in part erroneous or whether certain anomalies of the 
fluids and cellular elements in respect of nutrition generally 
B capable of being influenced only in a certain degree, and 
■at quite gradually, the future alone can teach. 
Since disorders in the general nutrition are connected one with 
rther only to a limited extent, and for theres-t present very different 
, no goneral piincijiles can be obtained for diet ia such 
Wp may, however, mention in addition to aneemia and 
hydneiiiia a few other forms of general diaortlers of nutrition, and 
discuss shortly wliat in known of the state of nutrition in each, 
although in so doing we are trespuasin;; on the domain of special 
l^napeuticft. 

Diet in Scnmy. — There is scarcely any form of general dis- 
pd«rof nutrition whose origin is, at least in the majority of 
KS, traceable with snch certainty lo defects in nutrition as is 
B case with sj-urv^r. At the same time it is pretty certain 
t the cause of the development of scurvy is to be sought not 
n a simple deficiency of food, but in its quality. Some autho- 
tiea ascribe to certain articles of food, especially pickled meat, 
li direct influence in the produi^tion of scun-y, while others see 
■ csuse in a want of certain fixxls, or even occasionally in a 
B great monotony of diet. On a closer examination of those 
taries which have given rise to by far the greater numl>er of 
ittbreaks of scurvy, viz. those of iihips and prisons, we find ihem 
irked by one special character, the want of fresh f'lod and 
UcuUrly of fresh vegetables, with which as n rule also a great 
unifonnity of diet goes hand in hand. That the causes just 
named do actually piny the most im[>ortaut [tart in the trtiulogy 
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of acmvy io further sbowu by tlie fact that this disease is far 
less ofltin mPt with, and data not exhibit its former malignity, 
wince these defects in the diets of ships and prisons have bei-u 
as far as possible a\'oided. 

Among tlie vi^tftbles held in hij^hest est«*m for their antiscor- 
butic properties are, Ijesiiles greens of all kinds, |>ol/itoes, sauerkranl. 
and juicy fiu its, esjtecially oranges and lemons, as well aa the exprcsF«Kl 
juice of these last. An adequate provision of such vegetables, &c., on 
board ship will very effectively prevent the development of scurvy ; 
on the other liand diied Ii^imes, rice, and bread have not this pro- 
[lerty. Though the supply of fresh v^etables is occasionally, especially 
in expeditious to very barren regions, a matter of great difficulty, yet 
even in the Polar regions certain plants grow during tbesummer — tlie 
sorrel, dandelion, &c. — which arc well adnpted for use as ontiscor- 

Tbougli the want of frexli vegetables has been so often insisted 
on as the predominant cause of the production of scurvy the import- 
ance of other prophylactic meusures miiBt not be lost sight of. Thus 
fresh meat, or the better kinds of preserved meats, should be given 
ns often as possible instead of the old pickled pork, and among sti- 
mulants, &Q., the use of Liebig's extract, tia, wine, and beer is to 1)6 
recommended. It is also of the utmost importance that all foods and 
drinks should be in a perfectly sound condition. 

Our experience of the etiology of seiin'y suggests that a 
diet may be inadefjuafe although it contains the requisite 
miantity of albumen, fat, and carbohydrates. According to the 
hypothesis of Garrod, which has already been referred to, the 
l«jculiar cause of the phenomena of scurvy is an insufficient 
supply of potash salts, and the value of fresh vegetables as pro- 
phylactics against the development of scurvy is to be sought in 
the large amount of these salts contained in them. Indeed it 
is scarcely [wssihle to couceive of any other cause which can so 
satiaEwjtorily explain the scurvy-producing eifects of the dietary 
in ships, prisons, &c., if one once recognise the value of a certain 
excess of potash salts iu food for the maintenance of health. 
We have, however, as lias been already remarked, certain ob- 
servations which tend to prove that the organism can preserve 

' Seelramenmnn,' Allg. Erniihmn^fwtSruiigcn, 'in V.ZieiuS:-cn'sir>i>ii^frvf'A 
d. tprf. Patkel. tnul Tkerap.. vol. xUi. port ii. 



DIET IS BCVBrr. 27ft 

its constitution unimpaired with a relatively emaU amount of 
mineral matters. 

Faturo enquiry will probably extend our knowledge of the 
etiology of scurvy and at the same time decide whether the 
antiatwrbutic virtues of certain foods and drinks, empirically 
established, are due to the hirge proi>ortion of potash salts or 
to some other properties. 

The removal of recognised defects in the diet constitutes 
not only the sovereign prophy lactic measure for the prevention 
of scurvy, and to which the comparatively rare occurrence of 
the disease at the present day is to be ascribed, but the injunc- 
tion of proper diet is the basis of a successful treatment of the 
actual disease. If before the appearance of the symptoms the 
[tatient has subsisted chie6y on pickled meat, bread, and dried 
peas and beans, provision must be made for the supply of a 
Bufiicient quantity of fresli vegetables us well as for the requisite 
variety in the food. But it must be remembered that the 
digestion of scorbutic patients is usually more or less impaired, 
and that regard must be had to this in the choice of foods, in 
addition to which the affection of the gums renders it impera- 
tive that those foods only should be given which make little 
demand on the act of mastication. 

It is not difficult to present those articles of food known to 
poaMfis nntiscorbuttc powers in soft and wmisulid forms. Fouito«s 
»re espwiuUy suitubli; for this piu'poge, us ai'e the various kinds of 
fruits, in pinee of which the expressed juices nud fniit conserves 
may be employed. In severe cases, in which there are difficulties 
in th« wny of a lilwral diet, the use of the stimulani^, iic, streody 
tn^RtioniHl, especially of wine, tea, and Liphiy's exlract, is to lie bad 
recounu to. 

Since, however, all cases of scurvy cannot be proved to have 
their origin in dietetic evils, and the disease may arise in other 
w&ys (see p. 3(i), the causal indication will not under all cir- 
cumstances be met by the provision of the articles of food so 
often meulioued, especially fresh vegetables. Experience has 
•hown that in such the brilliant results observed in other 
I fcre absent, and that iraiirovement must be sought by 
lOTtl of tJie actual unfavourable couditious. It follows 
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therefore that the effect of no-called antiscorbutic foods is not 
iij)ecific, and that it consists merely in their meeting particular 
deficiencies in the diet.' 

In other forms of general nutritive disorder in which we 
find, as in 8i'ur\''F, a morbid disposition to hjemoTrliages, especi- 
ally in Werlhors disease [idiopathic purpura], fresh vegetable 
foods have no value. If the hfemnrrhagic diathesis have ex- 
hibited itself in persons already an'pmic or greatly reduced 
and enfeebled, as is not unfrequently the case after long illnps^ 
and indeed has been observed in many cases of purpura, an im- 
provement of the general mode of living and nutrition is, as 
would naturally be expected,of great use in restoring the normal 
condition of health. One must endeavour by an appropriate 
diet first to bring about a. restoration of the red blood cor- 
puscles, and next of albumen and fat in the fis&uea generally. 
But it is well known that the true W'erlhoFs disease may 
occur in pre\-iously well -nourished and jierfectly healthy in- 
dividuals, and for these cases one would prescribe a diet 
such as should, by checking increased action of the heart 
and otherwise, tend to avert fresh hiemorrhages, based 
thus on symptomatic indications. Such patients should 
take all foods and drinks cool and never in large quantities at 
a time ; they should abstain altogether from alcohol, and milk 
is to be recommended for its easy toleration in these cases.' 

Diet hi Scrofula. — The influence of diet in the development 
of scrofula is, in the opinion of most, beyond reach of doubt, and 
it may still be recognised as an auxiliary cause even if in the 
future positive proof should be produced that the disease itself 
is due to infection with a specific virus. Since a particular 
diet may be defective or faulty from several different points 
of view, it api)ear8 desirable to enquire whether we possess 
at present any data whereby we may bring well-ascertained 
errors in diet and nutrition into a causal relation with the 
development of scrofula, or whether every sort of dietetic 
error may favour the appearance of the disease simply by 
diminishing the power of resistance of the organism. Most 
authorities are of opinion that an insufficient diet, and still 
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p&lore t)ne in any way improper, may, especially 
parly years of life, greatly predispose to the development of 
scrofula, not only in those who have an hereditary tendency 
thereto, but in such as certainly have not. Some physicians 
consider that scrofula originates from diseases of the diges- 
tive organs, since a chronic irritation of the intestinal miicouB 
membrane would tend to inSammatory enlargement of the 
mesenteric glands. According to this view it is due not so 
much to a defective material composition of the diet as to the 
use of those articles of food which, either chemically or 
mechanically, irritate the mucous membrane, or which, from 
the small proportion of particular foodstuffs contained in them, 
necessitate a constant overlojuHng of the stomach and bowels, 
itself a causal condition of the development of scrofula. In 
feet exjierience bears witness that a one-sided diet of coarse 
vegetable food, as potatoes and black bread, favours the 

'elopment of scrofula in childhood, but whether as a con- 

lence of the chronic irritation of the digestive organs or 
the lowered resisting power of ill-nourished young iiersons 
must remain undecided. As already remarked persons who 
subsist on vegetable foods poor in albumen, and consequently 
hsbitu;ite themselves to a voluminous diet with an excess of 
carbohydrates, present that jiale, bloated, or puffy aspect cha- 
racteristic of the torpid form of scrofula, which depends probably 
on the presence of an excess of water in the tissues, together 
an increase of the fat de]M>sited in the tissues at the 
of the albumen (see p. 160). 

If this be so a rational diet in infancy and early life is to 
be deemed one of the most powerful prophylactic measures 
against the development of scrofula. But it does not fall 
witUin the plan of this book to go further into the question of 

int feeding, for which the reader must be referred to special 

Aises. 

According to Birch-Hirschfi-ld the pmctiee of giving childi»n in 
• fint jears of life the Eame diet as tlie adults of the fauiily is not 
ly* very frequent error, but one which greatly favours the deveiop 
if ■crofula. for the use of rye breiiil, poUloes, coffee, bwr, kc, 
i bnt act injuriously on the infant rligesliun. With older 
n these arlicles of fuoil ni-c hiii-trnl only when taken in exces- 
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sive cjuautity, or when tbej constitnte the chief part of the diet. 
The beat fi>od8 for these porioda of life are, in Biivh HirscbfelJ's 
oiiiiiion, good milk in the hrst place, meats of proved digestibility, 
and well- linked brcHd ; Harlensteiii's legutneua [revaleata and Biuiilar 
preparations X\ are also recummended by him as food fur ehildreii. 
He abo inaL^ts on the importance of regulating the meals both aa 
regards the amount of food taken at a time and the length of the 
intervals, since errors in this Jii-eution, vis;, too lieavy or t«o fre- 
(juent meids, must alike exert an injui-ious influence on the digestive 
organs.' 

Scrofulous patients presenting considerable differences in 
ibeir ' habitus ' ami asi>ect among themselves, two forms of 
scrofula, the erethitic and torpid, have been distinguished. 
This diatinction has a certain N'alue in so far that patients with 
the erethitic type of the disease call for a somewhat different 
regimen from those who present the torpid form. The indications 
as regards diet must obviously be different according as one has 
to deal with graceful, spare individuals, or with persons who, by 
their puffy, bloated aspect, evince a different state of bt>dily 
nutrition. In the former class of eases the ase of eod-Iiver oil 
is found to be especially serviceable, whence we may conclude 
that in such persons the employment of any easily absorbed fats 
is advantageous and exerts a wholesome inffuence on the 
general nutrition," 

Clearly the administration of cod-liver oil can have no 
other aim than the absorption by the organism of larger 
quantities of fat, with a view to increase the store of fat in the 
body; precautions must consequently be taken that the pa- 
tients, during the treatment by the oil, have also an adequate 
amount of a mixed diet, great care being exercised in the choice 
of foods. The digestive organs of scrofulous persons demaml 
the most anxious and constant oversight, and even the use of 
the oil itself may be hurtful if it is not tolerated by and 

' Birch Hirachfeld, " Scrophuloae,' in V. Ziemssen'e Baadb. d. ijnc. PatluiL 
und ITtrrap., vol, siii. part i. p. 3*9. 

' Cod-liTsr oil owes its peculiarity o£ preaelitingn fat veiyeagy of absorption 
to the large quantity (6 per c«nt, and mory) of free fiilty auids whicli. accorrt- 
instlo Buchheim'srusoarches, it crailaiue (uf. p. 122). See Birch Uirsclifeid, 
up uit p. 3uU. 
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■ tlie stomacli. Occasionally, and especially when an 
iDsuperable repugnance exists to cod-liver oil, the consumptiou 
i>f other fats, as butter, fat bacon, &c., in larger quantities may 
produce equally favourable results. 

The constitution and habit of those scrofulous individuals 
who present more or less of the torpid typp, or at least strike 
one not by their leanness, but rather by a [Mile aspect, fiabbi- 
ness of muscle, &c., moke it improbable that in such cases the 
' fat cure ' would offer a suitable remedy for the unhealthy 
state of nutrition, and experience confirms the supponition. 
In this class of scrofulous patients cod-liver oil ia, as a rnle, of 
no particular use; on the other hand the administration of a 
highly albuminous diet, of small bulk and not overtsising 
the digestive organs, would meet the indications, byiKithetiral 
thungh they still be, of lessening the fat and water and in- 
creasing the albumen in the tissues. Perhaps milk, given in 
reusonable quantity and with the necessary precautions, is in a 
number of these cases the food best calculated to bring about 
the desired effects in the body and at the same time to 
improve the state of the digestive organs. The enjoining of a 
cliet small in bulk but rich in albumen of itself precludes the 
coQtiuuance of those faulty diets in which the organism receives 
an insufficient supply of albumen and an excess of amylaceous 
matters in the foiin of coarse vegetable foods. 

DiH in Ricket". — A faulty diet, especially in the first year 
of life, is considered by most authorities as one of the most im- 
jiortant predisposing causes of rickets, since a too early wean- 
ing of ihe infant from the mother's brenst and the substitution 
of artificial feeding, and on the other hand a too prolonged 
suckling without the addition of other food, are alike calculated 
to do harm ; but in what direction we should look for the 
cause of those cases in which the disease does not show itself 
before the second or third year, or even later, ha£ for the most 

It remained uninvestigated.' 
On the connection between faulty nutrition and tlie production of 
WU Mveral theories have been i)ut forward, uf which thoeu bavu 



ftM Behn, *[{Hchlliit,'iDOcrlii)rdt's Handhufh itrr K'mdfTlavtiihfmH.vtA. 
\ >1m Sonatur, ' BacUlU,' in Zicnu^L-n's UaitJbueh dee ipee. i^A. 
',, *oL xiii, jurt i. 
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receive the most A<ip]>ort which point to an inaufiicient aeairnilation 
of lime salu hy the growing (n-gnnism tia the essential ngent in the 
development of the disease. The question whether rachitic changes 
can be eipevimentally iniliic«i1 by limiting the supply of lime salts to 
yoting anil growing aniraala han, howeTer. heen answered in di^reat 
ways. Betides it is doablful whether the chunges in the bones 
observed after simple deprivation of lime salts ai* to be considered as 
really rachitic. 

The resenrchea of E, Voit have, however, shown that in young 
growing anininis, with a diet ample in every other respect but poor iu 
lime, the normal ossification of the ekeleton is not effected, and all the 
phenomena of rickets are induced. According to Voit rickets la 
not set np in growing animals by the withdrawal of lime from the 
already and normally formed osseouR tisHue, bnt, when lime sulta aie 
absent from the food, though the growth of the organic basis of the 
hone continues its ossification is impei-fect. Lime is conveyed from 
all the tinsiies, and from the mature bone among them, to the nutrient 
currents, to lie ilepoailed by them in the growing bone suliataDce, 
while the older bone becomes poorer in earthy matter,' 

The results of these experiments have been recently con6rmed by 
A. Baginaky, who found in like manner that the changes chai'acter- 
istic of infantile rickets followed the deprivation of lime. A. Biigtnsky 
further foimd that the phenomena produced by simple withholding of 
lime were conspicuously intenBified when lactic add was &dmini>tered 
at the same time, hut the experiments of Heiss show that thia is true 
only of growing animals.' 

An impoverishment of the nutiient fluids in lime not only follows 
as a consequence of an inautficient supply, but occurs also when the 
lime supplied ia imperfectly absorbed and is paased away unused with 
the t«ix» ; thus it is that disorders of the digestion cannot but play 
an important part in the production of rickets. The question whether 
other causal ngencies should nut also l<e tiiken intoaccountisanswei-ed 
by the majority of authorities in the nlbrmalive, such as the action 
of lactic acid ; and the experiments of Wegner. who produced rickets 
in young animals by the administration of phosphorus along with 
depiivation of lime, snggAst the same. But one may infer from 
clinical experience that not merely an insufficient absorption of lime 
salts into the ttnida of the body, but also diaorderv of the genend 

' KrwlnVolt. Ufhrr die BedeMtHngdn Kallt /Hr die tkifriirkrH Organ- 
itnen, dLsa, Mnnich, 1 BSO, 

• A. B«gin»ky. PralUitelt* Britrage :iit KinderHrilitiHde, part ii. 1S83, and 
ilivkoit'i Jn-A., vol. Ixxxvii. I8S3. 
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itritioD. ansing Irom r ranetj' of causes, external imd int«i'nal, are 
conceroed in tlie productiou of rickets. To give a more exuct mtsan- 
ing ta tlii» lost supposition one miLst assume tlint under certain cit- 
cumstauces the (lei>osit!on of eartby matter in the newly-formed bony 
tissue fails to be effected, either because tbe solvent nctiou of the 
fluids on tiie time salttt ia abnormally energetic, in consequence of an 
exreas of lactic, carbonic, or other acid being present, or becaiisi; the 
hones themselves are in an abnormal state of nutrition, and therefore 
inuipable of taking u|> the lime.' 

Il is but right to observe that the mhole question of the jiossible 
development of rickets fi-om a deficiency of lime in the liuidB, or 
from im]iediments in the way of its depasition in the bones, has been 
in this place ti«ated with the utmost brevity, and so far only as 
seemeil absolutely necessary, itiiice the rules of diet recommended for 
the prevention and euro of this disease ure bused uiui-e or lejsa on our 
knowte^ige of its natuiv and cause. 

As to the amoiuit of lime required by the infuDtile orgunism 
possess but few jiositive data, and these can have no general 
since a body will need more lime in [iroportion to the 
iUpidity of its growth. 

The quantity of lime required by a growing organism cannot be 
dirwtly deduced fi-om the rate of incrwwe of its total weight, for tha 
growth of the skeleton does not bear any constant ratio to that of 
tlie other organs. In order, however, to obtain a pivvisionid meutiiire 
uf the storage of lime in the skeleton of the infantile organism E. 
Voit has given a caleulalion by which the growtii of the skeleton, 
and from thut the weight of lime added, mny be gathered from the 
iMcii--nae of body weight of a child within the first vear of life, assum- 
g that the skeleton forms IG'T per cent, of the total weight of the 
, which it does in the new-born infant.* This ndt.nilatioM i» 
reix'rt by Camerer, who ascertained the growth of on 
lut from birlli to the end of its first year, and on ccituin days also 
• weight of food taken by it.^ In thia wuy E. Voii di-ew up the 
lotring table : — 



w=- 



L' Cf. Seiwtar, 
■ Tieniidl, ■ Pbyriol, dea Kindenlli-n,' p. i 
VrirMiilAHfM, vol. vii. 

r.AiUehr./. BM., coL xSv. 1ST8. 



1 Ucr].iui1t» i/airf/.. rf. 



286 



DIETARY OF THE SICK. 



= C 



Amount of Frnwi 



1 I- 


1«H 


II. 


47 


III. 


3r> 


IV. 


lU 



C "^ 

111 

25 






? „ 






r 



25 

47 

164 



35 



.a 



C 



88-8 

«2-26 

77-65 

270-60 

I 



Weight of Bo<ly 



tt> 


"S 


c = 


H 


J3 = 




♦J j: 


^a 




-< 


3.280 


6,122 


6,122 


6,870 


6,870 


6,535 


7,685 


8,965 





474-6 54-7 i 
124-9 14 4 
119-4 13-8 ' 
230-5 ! 26-6 '' 



In calculating the average daily supply of lime on the one side 
and the quantity added to the skeleton on the other E. Voit found 
for the four periods the following figures : — 




Lime taken up into the Bones 



0-34 
0-31 
0-30 
0-23 



From a calculation by J. Forster an infant four months old, 
weighing 5*53 kilos., took in 30 days 6043-4 grammes of condensed 
milk with 134*7 grammes of ash, which from the composition of cow's 
milk would give 31*65 grammes of lime and a daily allowance of 
1 06 gramme. Another infant of seven weeks took in the day 71*5 
grammes of fine wheat flour, 500 ccm. of cow's milk, and 47*5 
<rrammes of sugar, giving a total of 884 gramme of lime. In all 
the.<e cases the amount of lime required for the growth of the skeleton 
was fully covei^d.^ We know, however, little as to the assimilation 
of lime by the digestive organs of children under different cii'cum- 
stances, and there may be a deficiency of lime in the organism, in 
consequence of imperfect assimilation, even with the ample supply 
that is as a rule provided by a milk diet. So much the easier may 

* The ash of tho cow's milk was c^alculatcd on a mean of 070 per cent., with 
23-5 per cent, of lime, i.e. 01 65 per cent, of lime in the fresh milk ; and that 
of the mother's as 049 per cent., with 16-4 per cent, of lime, i.e. 0080 per cent, 
in the fresh milk (op. cit. p. 61). 

'^ J. Forster, * Heitr. z. Erniihrungsfrage,' ZeiUehr.f. Biol, vol. ix., 1873, and 
E. Voit. 

In 100 grammes of air-dried wheat flour are contained — 
Best whites ..... O-fil 

,t ..... U'oy 



Fine flour 



0-47 



0041 
0040 
0013 



Liebig's AgH4:ulturchem.^ 1876, quoted by Voit. 
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s want exist when meal so much poorer than milk in lime in sub- 
titnted for it, at least partially. 

In disruj'sing the dietetics of rickets the first question 

■^hst presents itself is whether the amount of lime in the 

food is sufficient to meet the wants of the ofganistn, which it 

can scarcely fail to be except in the most improper artificial 

feeding with an overwhelming proportion of amylacea. More 

xu we nave to do not with a want of lime in the food, but 

nth an insufficient assimilation of the lime provided, which 

teems adequately explained by the presence of diseases of the 

digestive organs. With the relief of gastric catarrh, which 

is the most frequent cause of defective nutrition, not only is 

the principal impediment to the absorption of lime into the 

6uida removed, but the formation of lactic and is reduced to 

its normal and limited amount. It is therefore conceivable 

tbat a regimen calculated to relieve gastric catarrh in children, 

soften of itself sufficient to put a stop to a further develoj>- 

)nt of rickets. More detailed discussions must be sought in 

scial handbooks and works devoted t« the diseases of children ; 

lough for our present purpose to insist that the amyliicea, 

well on account of their tendency to fermentation as of 

e small proportion of lime they contjiin, are, in general, neces- 

irUy ill-suited for the food of rickety children. 

It is only during the proper period of suckling that milk 
constitutes a complet* and sufficient diet, and it has been 
already mentioned that, on the eridence of trustworthy observerp, 
a loo prolonged use of the mother's breast exclusively may 

I favour the development of rickets. Experience has shown that 
■D snch eases one must have recourse to a more varied diet ; 
Slle administration of strong sonps with muciliLginous ingre- 
idlents, of beef tea, eggs, and finely scraped meat, and even of 
mall doses of wine, has been found especially serviceable. It 
mast, however, remain undecided whether the effects of these 
additions to the milk diet are to be sought in their iu6uence 
on the organs of digestion or in other din-ctions. 

If in rickety children we are unable to ])oint out any jiositive 

enor in the diet, or evident diseiise of the digestive organs, 

• must ansume the existence of a general disorder of nutrition, 

Ui^ from intrinsic causes, among which hereditary dys< 
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are the first tu suggest themselves. Experience shows that 
an improvement of the genera! nutrition constitutits the best 
founiintiun for a ciure of this form of rickets, and one most 
consider in each case whether the deviation from the normal 
nutrition is marked hj an unusual pallor, accompanied perhaps 
with an excessive deposition of fat in the tissues of the body 
generally, or whether, on the contrary, it consists in an in- 
sufficient store of fat, &c. ; for on this it will depend what 
should he the composition of the food in order to bring about 
the material results contemplated in each case. 

I>iet in Gout. — Hitherto gout had been looked on as a disease 
for the development of which, next after hereditary predisposi- 
tion, a luxurious mode of living, especially an exceaaive indulg- 
ence in animal food, as well as in highly seasoned dishes and 
alcoholic drinks, together with insufficient bodily exercise, was 
of the greatest influence. Against the correctness of this 
empirical doctrine it could easily be urged that many persons 
abandon themselves to the indulgence of the table and avoid 
every form of exercise without ever suffering from gout, while 
conversely one finds among one's gouty patients those who can 
in no way he accused of excessive indulgence. If, however, cne 
were to conclude from these facts that diet plays no part iu the 
development of gout, one must also deny in the case of many 
other diseases the influence of the best recognised injurious 
agencies, because certain individuals seem to enjoy an impunity. 

So long as the metabolic processes were identified with 
actual combustion, and the oxygen in the body viewed as its 
immediate cause, uric acid was held to be a low grade of the 
oxidation of albuminates, and it was natural to define gout as 
an anomaly of metabolism, in which an abnormally large 
amount of uric acid was formed in the body, because the nutri- 
tive materials taken in excess could not be completely oxidised. 
In this way the influence of luxurious living and sedentary 
habits on the development of gout seemed to find the simplest 
explanation, although the proof that gouty subjects actually prt>- 
duce more uric acid than healthy persons was not forthcoming. 

According to the researches of OiUTod, whose statements have 
t)Oeu confirmed by subsctjuent observers, the es««lion of uric acid 
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dtminishn regularly and remarkably some days liefore the nppitwich 
of an attack of gout. During the iittack too there in asually at fiivt 
an nhnormfttly emaJl secretion of the acid, which only begins to rtss 
towards the end of the attack- It is clear that the evidence given by 
GiuTod, that under such circumstances there must be an exceas of 
•iric acid in the blood of sufTerers from gout, does not of itself prove 
an increased formation of that ncid; the present view of the matter is 
well expressed by Bariels, that it is still undecided whether we have 
to do with an inci-eased production of uric acid in the body of the 
gouty or only with a retention of this product of metabolism.' 

Even if one admit that the production of uric acid is 

abnormally increased in the gouty the origin of attacks of gout 

and of goiity deposits is in no way explained, Garrod therefore 

l«id speoial stress on the interference with the etiminntion of 

the uric acid, and referred this to a hypothetical disturbance of 

the function of the kidneys. Against this last notion several 

observers have raised objections, and it indeed ajijiears super- 

fiaous if, with Senator, we look for the cause of the deposition 

of uric acid in the bodies of the gouty in a diminished solvent 

_ g/pmer on the part of the fluids for the salts of uric acid. This 

■|MttplanHtion is in harmony with the ohsenations of Voit and 

P^^Bofmann on the formation of sediments in strongly acid urine, 

^^ vai also gives a clue to the comprehension of the fact that an 

excesB of albuminous diet favours the development of gout. 

•Senator has justly pointed out that in the metabolism of albu- 

phos[)horic and sulphuric acid lu-e set free in excess, 

:ient to increase the acid reaction of the urine. He 

ieves too that the disturbances of the digestion, which m 

lently appear as precursors of an attack of gout, may 

an increased formation of organic acids in the blood 

Well as a reduction of its alkalinity. 

One may perhaps be allowed to exjiress the opinion that an 

fiplanation of the origin of the deposits of urates does not 

by any meang enable us to full; understand the nature of 

But the accumulation of uric acid in the bodies of the 

■y Bupi'liPB. it present at any rate, the main indication for 

treatment, and our theoretical knowledge on this point 

■ tticht.' in T. ZiemwaiV Handhuoh 4. tprc. rut*. rntJ Thmp., 

; aim KbBleia, • Znr Lchrcmn iler Gicht," Druttek. AtpIi./. tlU. 



seems to possess tlie widfst [inirfical hearing, wliile »1I further 
reaching hypotheses on the iiatiire of gout wtint at present any 
positive bagis, for the presence of oxalic acid in the blood, alio 
demonstrated by Garrod, can scarcely be reckoned as more 
satiBfectory. 

Experience has shown that gout is in the highest degree 
amenable to judicious dietetic treatment, the sufferings in- 
cident to the disease and tbe frequency with which the attacks 
recur being alike influenced in most cnses. This holds goiid 
not only of those who have acquired the disease in con- 
sequence of luxurious living, but also of such as labour nniier 
an hereditary predisposition. Moderation in fond and drink 
is rightly held to be the most important rule for the gouty, 
and one in the neglect of which there can be no hope of 
ameliorating their sufferings. 

In the opinion of most observers the food of the gonty 
should contain as little albumen as possible, in order that tJie 
fewest products of its imperfect oxidation should be retained in 
the system, and also little fat, since this, by fixing the oxygen, 
would tend to hinder the oxidation of the albuminates. We 
now know, however, that the production of uric acid is not 
owing to any diminished oxidation, that, on the contrary, it 
rises with increased albuminous metabolism, and also that the 
supply of a certain amount of fat increases the excretion of tWs 
product of metabolism. More weight ought to be attached to 
the liberation of large quantities of phosphoric and sulphuric 
acids, with a liberal supply of albuminates and fiit, than to the 
increased secretion of uric acid, since the former, as already 
explained, lessen the solubility of the aalts of uric acid. 

It would seem ns if an excess of fut in the body favoured the 
develoiiment of gout ; at the isame time we mu^t i^memher that cor- 
pulent individuals are prone to pei'spire heuvily, and thus as a rule 
to secrete a concentrated uriue, very liable to yield deposits. From 
this point of view it would seem expedient not merely to restrict the 
fat in the food of ihe gouty, but far more to net limita to the accumu- 
lation of fat in their persons. 

Prudent physicians not only enjoin on their arthritic 
patients great moderation in food and drink, but also dissuade 
them from methods of treatment involving too rigorous absti- 
nence. Thus Senator rightly remarks that starvation treatment 
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PU likely to bring on a progressive failure of strength, or even a 
return of the typical gout in the far more unfavourable atonic 
form. Sufferers from gout should during their intervals of 
freedom, and while their digestive organs are in a condition of 
normal aclivity, take just so much food as is necessary to niain- 
taia the organism in the condition corresponding with the work 
■required of it(8ee the chapter on the ' Demands of the Organism 
for Nutriment '). In fact it appears thoroughly practicable to 
obviate the disadvantages that woidd accrue to the gouty from 
a liberal diet by taking precautions to ensure a regular and 
abundant provision of vegetable food. Above all it is the green 
vegetables and fresh fruits which, when taken in ample quantity, 
are capable, as is well known, of imparting an alkaline reaction 
to the human urine, that are especially suited to the gouty, as 
Vftll as because, from the small proportion of organic food- 
iffs they contain, they do not favour the deposition of fat in 

'.ttie body. One cannot, however, but agree with Senator when 
'be warns us against an exclusively vegetable diet, since it is 
altc^ether ill adapted to the human digestive organs and bur- 

Ijens the system with an excess of carbohydrates, whereas it is 

'precisely in gouty cases that the digestion calls for the most 
watchful care. 

Smoked nud jitckled meats nnd fish, game, and pork are especially 

■ nyuriouii to tlie gouty ; also clietse, fatty dislies, and farinai^oiis foods 

ured wiili much Betuioning.' I^gur^ too, and foods mude with 

D), are, accordiug to Seimtor, to V>e avoided as much as possible, 

e the yolks of the ejigs, front the lai-^'e ijuautitj' of fat and lecithin 

m.act pi«Judieially. He also depreoites the u^of tea and cufiec, 

nxooiiu ending a.i a siil>Ktitut« either acorn cutfee or an iufuRJon uf 

cacao nibs, or even milk. For ordinary use Senator advises water 

and alkaline and acidulous (tartratM of jiotuah, &v,.) beverngea. 

' Alcoholic drinks should be given only as the patient's strength 

iqaireft, and for this puqx^se the light red wines and good light betr 

a the beet.' 

n essentially different regimen for gouty patients has been 
lomineDded by C'antjmi. 

IB counlrieB the nse «( ponltry. eepeciolly of (owli uid plgvOEs, ii 
u puticularly favoarable to tbe pioduaiun of gout. 
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According to Cantani gout is to be viewed as an anomaly nf 
metabolium characterised by imperfect transform ados and combustion 
of the proiltict^ of oxidation, of wliich the uric acid diathe«is ismerelv 
the most conspicuous svniptom. The occurrence of an accumulation 
of uric iLCid in the blwxl is explnJned by Cantani as dii« to a want of 
co-ordination between the ingcjited nutrimetit and the capability of 
the organism to bum off and consume the wime ; we have to deal 
with a partial arrest of the meta)>olic process, terminating st the atAge 
in which the nitrogenous matters are transformed into uric acid. 

As to the influence of a too highly nlbtiminous diet on the pro- 
duction of gotit, the ingestion of ^uch foods may, Cnntani admits, 
doubtless exceed the oxidising [lower of the organism, ao that it is 
unable to consume them and to oxidise them into the last terms of 
noi'mal metabolism. But the imperfect oxidation and the excesMve 
production of uric acid may in many cases result, in his opinion, 
far leas from an excessive ingcRtion of albuminates than from a 
lessened consumption of those bodies taken in moderate amount. 
The actual cause of the inactivity of the metabolism is in such to be 
Bought in the indiTiduality and temperament of the organism. 

Cantani does not ap[irove of the usual treatment of gout, 
vfhich prescribes the utmost poseible abstinence from meat and 
other higlily albuminous animal foods (with the exception of 
milk) and considers the use of vegetables, fruit, and farinaceous 
foods as more suitable. It attempts to prevent the imperfect 
oxidation of the albuminates by means of a diet from which 
these are, as far as can be, excluded, whereas one ought rather 
to aim at effecting their complete combustion, since they can 
never be altogether withdrawn from the food. In Cantani's 
opinion the supply of those bodien which are known to save 
the albuminates and to check oxidation, viz. the fats and carbo- 
hydrates, should be reduced so far aa possible. The use of 
acids, which lessen the alkalinity of the blood and fluids of the 
iiseues and favour the formation of precipitates of water, must 
be prohibited. 

Cantani therefore recommends those suffering from gout to 
take a moderat* allowance of an albuminous diet, consisting of 
meat or fish, eggs, bouillon, and green vegetables. All starchy 
and saccharine foods and dishes, farinaceous foods, bread, rice, 
p'ltatoes, sweets, and fruits, also alcoholic drinks, pungent 
seasonings and coffee, should be avoided. All acids and acid 
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s well as milk and cheese, are to be stoutly forbiddeu, 

since the injorious effects of laetio acid and of the fatty acids 

in cheese can be directly proved. Cantani orders pure or 

. aerated waters as a beverage, and advises his patients to take a 

! quantity of fluids. The method of Cadet de \'aux, who 

I the treatment of gout ordered the drinking of large quan- 

ptities of very warm water, is, however, when carried to an ex- 

y treme, to be deprecated, but during the uon-febrile intervals 

\ between the attacks a moderate use of water, not too warm, 

\ taken night and morning, may be of great service. The 

r rigid regimen described above must be persevered in for 

I several months, when the diet may be somewhat extended, 

k though a free use of the more injurious foods is always to be 

1^ shunned.' 



The dietetic rules which in the present stAl« of our knowledgt^ 
appear appropriate for gout may be equally a[iplied in the caw of 
deposits of uric acid in the urinary passages ; for in ti'eating mic acid 
ooDcretions in the ui-inarj' passages we have as a. rule to deal with th« 
|, paasoge of large quantities of urates into the urine, beyond its power 
I of diKsolving theui. The more concentrated the lu-ine the stronger 
fe its arid reaction, and the more easily will precipitates of uric arid 
be fonned. The proportion of Acid phosphates of tlte alkalies present 
in the urine ia also of importance here, i^ince these suits, by foniiing n 
basic [iho6phal« of soda, withdraw the biv>es of the iirutes and caus*- 
the pt«dpitation at uric acid or of an acid luiite of potash.' 

In order to leasen the acid reaction of the urine the use of lai^e 

quantities of vegetahle foods L't to be i-ecom mended so long as imy 

tendency to the formiition of uric acid deposits is observed ; cara shoidd 

also be taken to ennure a due dilution of the urine by free potatioci. 

But most phvaicians cousider acid foods and drinks as hurtful, since 

they increase the acid reaction of the uriue, and Cantani holds that 

. , tbe assertion of mapy writers that organic acids increase the alkalinity 

BOf the urine and pass into it in the form of carbonates is incorrect. 

Lit ia true only of small quantities, whereas their coutinned use In 

T quantities causes the urine to become more and more scid.^ 

It has been repeatedly stated that in countries where beer is druiik 

ins in the urinary jtassageii are le<ss frexiuently met with than 

> A. Contaal, Spe^, Path. h. TTier. d. Stiy^KrchtrHtranihrite*, rol. ii. 1880. 
• ZHUehr./. atuilgt. Chirm., vol. vU. p. 3»T. 

» A-Ckatanl. o[i. dt. p. S07. 
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in wiDediKtrictf', which may be connected with the fiict that beer con- 
Uuas lece alM>hol and less organic acid than wine.' Accordinglj' all 
the stronger alcoholic drinks should be forbidden to such persona as 
^uffe^ from uric acid concretions ; only with regard to beer some few 
have ascribed to it n beneficial influence in urolitbiafiis.^ Tea too 
aids the prevention of uric acid deposits, and Moleechott quotes the 
aRsertions ol several Dutch physicians who maintain that since the 
introduction of t«a. istone has become rare. 

Diet in Diabetee meUilus. — It is unanimously recognised 
by all observers, whichever of the numerous theories of the 
nature of diabetes raellitus they may hold, that the prominent 
pymptom of this disease — namely, the elimination of sugar in 
the urine — is dependent to a great extent on the food. 

The question whether dietetic errors may lie i-eckoned among the 
etiological fiictors of glycosuria has been answei-ed in the affirmative 
by several authorities ; Cautani especially sees in the excessive use of 
farinaceous tind saccharine foods an important cause of tbe develop- 
menti of a tendency to diabetes, He has noticed that glycOHuria is a 
far more common diseHEC in southern Italy thnu in most other coun- 
tries, a fact which he believes to be connected with the excessive use 
of carbohydrates. Oantani suggests that the organ the regular activity 
of which is necessary for the tranrformation of sugar become* ex- 
hausted by eit«issive strain, besides being insufficiently nourished by a 
diet poor in albuminates, so that by degrees an irregular performnnce 
of function and ultimately actual disease is induced.* 

Id the opinion of Senator the influence of an excesrave use of 
carbohydrates can scarcely be viewed as dii'ect, because otherwise this 
disease would be far more frequent in other countries where the popu- 
lation subsist on a diet in which vegetable foods predominate. Resides 
although mere transient glycosuria has been known to follow the in- 
tentional ingestion of large quantities of sugar, genuine diabetes never 
has. Senator thei-efoi-e maintains that an improper diet may have 
given occasion to the development of diabetes in a certain number of 
cases only, in consequence of the chronic disorders of digestion caused 

' Molcschott, op. cit. p. GS8. 

» Cf. W. EbsleiD, • Niereukrankheiton," in V. Ziem-wen's HaR^h. d. tjirc. 
FmM. «. Therap^ vol. is. part ii. See there also on the origia and treatment 
□f those concreticna which are cot toimed of uric acid or of urates. 

■ A. Cnntani, Sjiee. Path. ». Tin: d. Sti'^riehielkraHthcite't, translated by 
S. Uahn. vol. i. p. 289. Btrlin, 18S0. 
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thereby, but which io hia opinion doabtlesa stand to it iu the leLition 
of cause to effect.' 

In diabetes mellitus the sugar intrtidnced with the foud or 
formed within the organism is only imperfectly applied in the 
animal economy, since a greater or less proportion of it is 
washed out of the body with the urine, without having under- 
gone the normal splitting up. The sugar and the sugar- 
forming substances must therefore present in the body of the 
diabetic the character of useless ballast ; besides clinical expe- 
rience shows that the extent of the excretion of sugar in the 
mine, so fax too as it is dependent on the diet, has a great 
influence on the general well-being of the patient. For these 
reasons the overwhelming majority of authorities hold that 
the carbohydrates, so far as they fend to increase the excre- 
tion of sugar in the urine, should be excluded from the diet 
of diabetics, and that the material demands of the patient 
must be met chiefly by the administration of albumen and 
fat. 

The influence of the food on the quantity of sugar excreted 
diabetes mellitus is established by numerous observations. 
'At the same time it must be admitted that the results of a so- 
railed exclusively meat diet are not always the same, since in 
slight cases the saccharinity of the urine speedily diminishes 
and in time entirely disapjteors, whereas in severe ones the 
excretion of sugar, although in lessened amount, persists in 
spite of the entire withholding of carbohydrates. Since this 
difference has lieen recognised some writers would assume a 
tntid and a severe form of diabetes, not indeed two essentially 
different jiathological processes, but two distinct stages or 
degrees of the same disease, as is proved by the passage occa- 
n<»ial)y obsen'ed of the one form into the other. 

It was formerly thought that all kinds of sugar and starches 
increased the excretion of sugar in diabetics, but the observa- 
tions of Kiilz, Frerichs, and Von Mering have shown that this 
doeg not hold good for every one of the carbohydrates. 

Kiilz test«d the influence of grape sugnr, mannite, dextrin, fmit 



■ Senator, ' DUbel«a mellitoji,' in ^ 
llMwp., Tol. ziiL port i. 
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MigttV, iniiliti, cane sugar, milk »Dgnr, and inosite on the excretion of 
eiigHr in diabetes, and found ihut neither in the mild noi- in theEereic 
Cfisw hnd inaDnite, fi'uiteiigitr,innliD, orinosite aay effect iniDcreasihg 
tlie angur in the urine ; that, in fact, these bodies were fdmost entirety 
metabolised in the body, since they were to be detiNTted unchanged in 
the excreta either in very uniaW quantity or not at all. 

Kiilz considers it possible that there are cases of diabetes in which 
a part of the &nit sugar ingested passes out unchaiiged with the urine, 
and in these inulin would probably partly appear in the urine ae fruit 
sugar. It would be deaimble to try the elTects of administering each 
of these carbohydrates, for in those cases in whiuh inulin is really 
utlUaed in the body it would be of great valuo hb a fabstitute fur 
bread, which as a rule is sevei'ely tuiseed,' 

Another carbohydrate which Kiib tliinks may poasibly be well 
suited for the manufacture of diabi^tic bread is to be found in the ' mosa 
stai'ch,' BO called (lichenin), which forms a principal constituent of Ice- 
liind moss. Kiilz could not obtiiin any practical experience of the lue of 
mosa starch among diabetics, but experiments in this direction ai-e 
much to be de-sired, because, according to a statement of MoleschottV, 
the inlmbitants of Iceluml, Lapland, itc, make a very palatable breait 
from the meal of this lichen after having freed it from the bitter ex- 
ti'HCtive matter by repeated washings. 

The experiments that ivUlz cariied out with milk sugar gave i-e- 
niarkably diverse results, in stime a relatively cousideiuble increase of 
the sugar in the m-ine appearing, wiiile by other patients milk sugar 
was borne smpiisingly well.' 

The fact tbat all the carboliydi'ates do not increase the 
excretion of sugar is one of Borne imiKjrtance in the treatment, 
since on this ground the use of vegetable foods, making a 
change in the otherwise intolerable monotony of the diabetic 
diet, may be justified. 

Etlli Bnggests the preparation of aa inulin biscuit ttiua : — Fifty grammes 
of innlin are to be put io a large porcelain basin, ami wliile standing ovur a 
water bath (o be rubbed ap with 30 ccm.of iQi])c and as much b»t water aa may 
be necessary into a uniform dougb, with nhicb the yolks of tour eggs and a 
little salt are to be mixed. To Ibis the whiter of Ibe four egga are t«be added, 
having first baen beaten to a foam, and carefully worked in. The dougU 
is fieally to be baked in tin moulds previously smeared wiib butter. The 
taste ol the bisoaits may be improved by the addition of vanilla or otber 

' E. Killz, Scitr.Tiir JPalM. v. Thcrap. d. Diuiietel vidlit«t. 
1874. 
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Since in the diabetic subject, in consequence of the excre- 
tion of sugar in the urine, a certain portion of the foodatuds, 
vbich in the normal organism would have been utilised in the 
economy, is withdrawn unused, it is quite conceivable that 
persons suBering from glycosuria may require a larger amount 
of food to meet the needs of their system than others. In fact 
an exaggerated craving for food is one of the most usual sym- 
ptoms of diabetes, many patients taking enormous quantities 
and notwithstanding all losing flesh at the same time. These 
long-known fects suggest the important question whether the 
exaggerated demand for nutriment in the diabetic is to be 
considered simply as a result of the imi)erfect elaboration of 
sugar in the organism, or whether the conditions uuder which 
B'VM^aboli^m in general is performed in the organism differ in 
Ijotber res|)ects from the normal. 

Under normal circumstances man is in the habit of taking 

large quantities of carbohydrates, which in the diabetic would 

be most imperfectly utilised, so that in a mixed diet a waste 

of materials, corresponding to the excretion of sugar, follows, 

which must be met by an increased supply of food if Iosb of 

flesh is to be averted. la this way it is easily explained 

why a diabetic cannot satisfy his wants on a mixed diet which 

would be ample for a powerful labourer. But even when the 

cwbuhydrates are as far as practicable excluded from the diet 

of the diabetic there will still, at least in severer cases, be a 

tore or less considenible excretion of sugar, and a part of the 

mtriment taken in is thus lost to the organism. Again, even in 

»lth it is by no means easy to provide the necessary amount 

K«f nitrogen and carbon in the forms of albumen and fat alone, 

1 the exclusion of carbohydrates. For example, a labourer 

[ho, to meet his daily need for carbon, takes 328 grammes of 

Bnrbohydrates, would have to consume, in addition to his nsuat 

■ifUovance of albumen, no less than 346 grammes of fat, which 

( most persons would certainly be impossible (see p. 159). 

!be same would hold good of the diabetic, and consequenily 

i in their diet no proper relation maintained bc- 

[twern the nitrogenous and non-nitrogenous foodsluHTs, the albu- 

lates being in far too high a projwrtion. From what we 

iave Boid before it wilt be seen, too, that of such a diet afar 
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ItiTKcr bulk 18 required to preserve the balance between the 
income and the outjmt than is the case in one poorer in 
albumen but richer in carbon. These con aide rations &i«, 
in fact, felt by many to be sufficient to account for the 
craving of diabetics for more food, and they look on the 
enormous excretion of urine in many diabetic patientn only 
as a necessary consequence of the excessive ingestion of 
albumen. 

The large amount of urea and of phosphoric acid excreted 
by diabetics has been noticed by many observers; C. Gaethgens 
e8i>ecially by parallel experiments conducted on a healthy and 
a giycosuric person ascertained that on a mixed diet the latter 
constantly metabolised more than the normal amount of albu- 
men.' Pettenkofer and Voit also obpen-ed that a diabetic of 54 
kiUis, body weight when fasting metabolised in 24 hours 326 
grammes of flesh and 154 grammes of fat, while a working 
man of 71 kilos, metabolised 328 grammes of flesh and 209 
of fet, and an ill-nourished though othsrwise normal man on 
the first day of fasting only 200 grammes of flesh. It is, how- 
ever, nothing unusual for diabetics in advanced stages of the 
disease to excrete two or three times as much urea as healthy 
persons. Senator once observed five times the standard, and 
in a case reported by Furbringer 163 grammes of urea 
were estimated in the 24 hours. All these observations 
indicate nnnuslakably that in the diabetic the conditions of 
the metabolism of albuminates are different from the normal, 
and indeed most authorities are agreed in this. Huppert, 
as well as Pettenkofer and Voit, suggest that in the dia- 
betic subject changes are induced in the cellular elements 
in consequence of which the organic albumen is constantly 
passing into the circulation in abnormal quantities, and there 
undergoing metabolism. In Senator's opinion the hypothesis 
of an increased destruction of the albumen of the oi^;anism is 
applicable only to the severer cases, while in those who on an 
exclusively animal diet excrete no sugar the abnormally large 
elimination of urea is to be accounted for by the increased 



' C. Gaethgeos. trier ien St,<JFirfrhiel einrt DUhrtHtr* trrffUi^it tail 
H Hun 6m»J<w, dUa. I>o:{>iiI, 1366. 
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consumption of albuminous food and the copious diuresis. If 
this be so the slighter cases, who when carbohydrates are with- 
held excrete no sugar, ought to be able to satisfy their bodily 
demands with the same quantities of albumen and of fieit as 
healthy persons under like circumstances. So far as I know 
no observations are recorded which support this view, and it 
must at present remain doubtful whether diabetes always 
induces an increased waste of albumen or whether this only 
appears in the later stages of the disease. 

On the consumption of fat by diabetics we have as yet but 
little positive evidence, and indeed only the observations of 
Pettenkofer and Voit, who investigated the entire economy of 
a glycosuric patient under various circumstances. From the 
twelve experiments conducted by them, both fasting and with 
different diets, the following seem best calculated to give an 
insight into the economy of a diabetic and the effects of the 
several foodstuffs. 



I. Elementi of the Ineomf and Output pf a Diabetic when Fatting. 

\ Water I C H N 



! iHtahe. 

; Meat extract. 35*9 
• Salt . . 22-3 
; Water . . 251K)0 
Oxygen of air 344 , — 

2y»2-2 



11-4 

0-3 

25890 



Output. 
Urine . .1412-6 
Breath . . 1223*3 



2fi9«V7 
* 288-9H 
2311-80 



1310-0 
7211 



2636-9 2031 1 

-22o7H 
180540 



Difference , +3.56-3. — -162*5 I +601 




34 



266 16 



22101 



1 

Ash I 



8-8 , 6-9 '■ 



— — : _ , 220: 



— ' 10 
344 — 



3-4 I 349-8 29 9 
2311-8 



14*5' 39-4 11-6 
— : 365-3, — I 



14-5 404-7 11-6; 
I 1805-4 , 



-nil +451-5 +18-3 



The urine contained 52*10 grammes of sugar, 28'50 grammes 
of urea, and 11*59 grammes of ash. 
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II. Element* of the Intake and Outpnt of a Diabetic with an Abundant 

Mixed Diet. 





Watar 


c 


H 


N 


O 


1 


Intake, 














Meat'. . 530-1 


313*2 


112*7 


15*6 


30-6 


46*3 


11-7' 


Bread . . 74 47 


345*2 


181-4 


25 8 


9-5 


166-3 


164 


Butter . . 265-7 


18-7 


195-0 


271 


03 


146 




Suet . . 107-5 


— 


84-9 


11-8 




107 


— 


Egg (raw) . 961, 
„ (hard) . 58-8/ 
Milk . . 25750 


125-5 
2242-3 


15*7 
181-5 


21 
28*6 


4-3 
16*2 


6*4 
87*5 


09 

18-81 


Cranberries . 25 2 


17*6 


3-0 


0-5 




41 




Salt . .13-8 


0-2 




— 






136 


Beer . . 969 


9087 


24-2 


41 


0*6 


28-9 


2-6 


Water . .6416 


64160 


_ 


— 




— 


2-6 


Oxygen from 
air . . 7920 

12593-9 




798-4 


115-3 




7920 
1167-2 




10348-8 


61-5 


666 




<»1153*8H 




1153-8 




9231*0 






9231-00 




1269-1 




10398-2 




Output. 
Urine. . 114800 


10665*4 


3020 


50-9 


47-0 


3790 


357 


B'jeces . 951*7 


7681 


88-8 


13-1 


10-4 


40-4 


308 


Bresith . 1574 9 


758-8 
12192-3 


2225 


15*3 


— ■ 


578*3 


— 


140066 


613-3 


793 


57*4 


997 7 


66-5 , 




-1354-7H 




1354-7 




10837-6 


1 




10837-60 




14340 
-164-9 




11835-3 


I 

1 


Difference. -1412 7 

1 


— 


+ 185-1 


+ 4*1 


-14371 

1 


1 I 

! +01, 

1 



In the urine there were contained 100*7 grammes of urea, 
644'1 grammes of sugar, and 35*7 grammes of ash. 

III. Elementt of the Intake and Output of a Diabetic on an Albumin^nts 

Diet without Carbohydrates. 



Intake. 
Meat- . . 751-4 
Suet . . 800 
Salt . . 13-7 
Water . . 3000 
Oxygen of air 613-5 

4458-6 



Water 



426-0 

0-2 
2998-8 



3425-0 

-380-5H 

3044-50 



c 


H 


N 





I960 


23-3 


45-9 


69*6 


63-2 


8-8 


— 


80 






^■^^B 


613-5 



Ash 



17*5 I 

13-21 
1-2 



232-2 




412-6 



691*0 
3044-5 



32*2 



3735-5 



' 530* 1 grammes of cooked meat *: 900 grammes of raw. 
' 751*4 grammes of cooked meat = 1,350 grammes of raw, 
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1 

1 


Water 


C 


H 


N 





Ash 


1 (hUpyt. 
\ Urine . 

Faeces , 

Breath . 


2593-3 
17130 
1294-4 

5600-7 


2357-7 

1627-4 

658-3 


72-0 
372 

171-6 


14-0 
5-3 

6-8 


29-1 
6-0 

34-1 


95-0 

171 

457-7 


1 

24-5 
210 


4643-4 

-615 9H 

4127-60 


280-8 


26-1 
515-9 


670-7 
4127-5 


46-6 


5420 


4698-2 


Difference - 


11421 




-48-6 


-129-4 


+ 11-8 


-962-7 


-13 3 



The urine 



_22^21 I 

ine contained 62*4 grammes of m-ea, 148*7 grammes 
nd 24*5 grammes of ash. 



of sugar, and 24*5 grammes 



rV. ElrmentB tvf the Intake and Output frith a Non-A Ihutninou* Diet. 



1 


Water 


C 


H 


I N 


1 


Ash 


Intake. 














Starch . 


5000 


78-9 


186-0 


28-2 




206-7 




Cane sugar . 


1000 




42-1 


6-4 


— 


61-5 


— . 


Hotter . 


105-0 




82-9 


11-6 




10-6 


_ 


Water . 


3344-2 


3342-9 




— 






1-3 


Beer 


1537-5 


1442-0 


38-3 


6-5 


1-0 


45-8 


4 1 


(Cranberries . 


18-0 


12-6 


2-3 


0-3 




2-8 




Oxygen of air 


691-9 




— 






591-9 






6196-6 


4876-4 
-541-8H 
4334-60 


351-6 


52-9 
541-8 


1-0 


909-2! 
4334-6 


64 








694-7 




6243-8 




Output. 
















ITrine . 


4396-4 


39382 


175-4 


29-8 


9-05 


233-9 , 


100 


Fiece« . 


1833-7 


1655-6 


78-0 


12-1 


4-08 


68-2 


16-7 


Breath . 


1392-6 
7622-6 


761-7 


173-4 


7-7 

1 


— 


449-7 
751-8 


— 




6355-5 


426-8 


40-6 


13-13 


25-7 






- 706-1 H 




706-1 ' 




6649-4 j 








6649-40 




755-7 ; 

1 

-1610 ! 




.1 
6401-2' 

-1157 4 1 


-20 3 


Diffrr^nce — 


1426-0 




-76-2 1 


-12-13 



The urine contained 62*4 grammes of urea, 148*7 grammes 
of sugar, and 24*5 grammes of ash. 

From the observations of Pettenkofer and Voit on the entire 
economy of a diabetic whose sjmjitoms indicated the severer 
form of the disease we may conclude that the patient, alike 
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when fasting and when feeding, metabolised more albumen 
than a normal man would under like circumstances. Only 
when receiving abundance of albuminous food was there no 

OSS of albumen from the body, far less any gain of flesh. Even 

he waste of carbon in the body of the diabetic was very much 
greater than the normal, and that in consequence of the ex- 
cretion of sugar in the urine, while the elimination of carbonic 
acid by the skin and lungs and the absorption of oxygen from 

hem constantly gave a lower figure than the normal. The 
-liminatiou of carbon too was quite dilTerently distribuled 

letween the several excretions from what it ia in health, as 
ffiil be seen by the following figures, taken by Pettenkofer and 
V'oit, showing the number out of every 100 grammes given off 
which were eliminated by the kidney and by the skin and 

ungs respectively in two persons on a liberal mixed diet : — 






In the OUbKIc 


InlheHBtt!irM«n 




Through the urine . 

„ skin and lungs 


60 
S6 


6 

88 


The knowledge we poaseas of the metalxilism of diabetics 
and of the in8uence on it of the several foo.lstuffs, and not any 
still incomplete theories as to the nature of glycosuria, mus 
guide us in the regulation of the diet of these patients. In 
the forefront stands the fact that with an exclusively aruma 
diet the excretion of sugar may, in slighter cases, be entirely 
suspended, and even in more advance"! cases may be kept at a 
lower figure than it would be on a mixed diet. Eveiy diabetic 
must be strenuously urged to satisfy the demands of hi 
organism by means of a diet consisting exclusively of albumi- 
nates and fat. But such a diet involves embarrassments which 
compel us to grant certain concessions and make it much to 
be desired that we could have a somewhat greater play in the 
choice of foods. The severer the case the more rigid shuult 
be the regimen enjoined, whereas in slight cases a small quan- 
tity of sugar-forming substances does not seem to have any in 
fluence on the excretion.' 

' That the power ot applying aiigax to the purposes of the animal oconomj 
is not totaUy lost in diabetes melli us is clear from the experiments ol Kals 
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The principal difficulty arises from the repugnance which 
MMner or later arises to an exclusively flesh diet. Besides, 
the amount of fat which, in the absence of carbohydrates, 
Beems necessary to satisfy the call for carbon is in the long 
run barely tolerated by the digestive organs, although it must 
be admitted that many diabetics have the power of abaoibiug 
and utilising very large quantities. If, however, one attempt, to 
meet the demand for carbon by albuminates alone this would 
oecestiitHte in the slighter cases even a mass of albuminous 
foods itltogether unmanageable, to say nothing of the severer 
cases in which even a part of the carbon contained in flesh 
&ils to be assimilated and is passed out of the system in the 
form of sugar ; and added to all that the metabolism of albu- 
men is, in and by itself, probably much greater than under 
normal conditions. With an insufficient supply of fot the dia- 
betic must ingest such enormous quantifies of albumen that 
the powers of his digestive organs are unable to keep pace with 
the demands of the organism, which is thus driven to the con- 
Gumptton of its own substance. 

Huny venre since O. SchiillEen advanced the theory that in diu- 
bc-tes the sngar is excreted iimiltered, in conaeqiieiipe of the sbnence of 
tbe ffrmeui by which it is under normal conditions broken up into 
glycerin nod glycerin aldehyde. Glycerin, an the other band, is codj- 
[ilelely oxidised in the orfjanism of the dialietic into carbonic acid and 
w»ter. so thatinooujuDction with a flesh diet it is well fitted to reduce 
the excretion of sugar and at tbeMime time to materially improve the 
grncml nutrition. Hut after thoroughly testing the suggestion of 0. 
Sohidt^en most observers have come to the conolusjoa that glycerin 
in large r|uantitie3 hcU injuriously, end only in solitary instanceti 
wero small doses of glycerin well home by diabetics.' From the 
»wy limited iidmissibility of glyoerin in diabeles one must obviously 
Dot draw the cotielusion that tbe neutral fatd are equally Mselew, KJixe 
lh« action of these in the organism is totally diSerent from that ul' 

lor hU patif nU were nbk-, uvea in tbe mlvnnced stages of the iliscnKB, to nit>lu- 
■ Iarg« qnsntitiea uf sitirais. Another obaorfsiion of RilU a si|i«cinllv 
' J of notice, that iuumjuIht exercise greatly iiicraased the melaUiIura of 
Wbi the organUin of the diabetic, lessening the excretion to a correapund* 
Btvnt. 

f JTor > clooer euiiiiitiHtiuii nf thin Kobjeci bw Senitor, op oil.; aim Krtli, 
\. Arch. / *"h. ifrd., vol. xil. p. 148, and }S,tt,«sf cm- Palktl. und 
9. At J/i«tetei mrlMii* uiid intij^d.. u. Marburg, ISTA. 
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Klycetin, antl •■t|ierieno> provee that they do not le&d to any increase 
of the saccharine escreiion. 

From what has been said the diet of the diabetic must 
consint mainly of meat and fat; but all kinds of lueat, liver 
iilone excepted, may he emjiloyed, and the Hame is true of the 
various fals; most authorities allow also eg^ and cheese. 
Aiiioug vegetables Senator would permit those commonly used 
for saladn, also cucumbers, spinach, asparagus, the different 
kinds of cabbage and greens, soorzonera, radishes, and even 
carrots and truffles in moderation, on account of the email 
amount of carbohydrates they contain. Among fruits he con- 
siders that only those rich in sugar, as dates, figs, and grapes, 
especially when dried as raisins, need be absolutely prohibited, 
while a numljer of acidulous fruits, as apples, currants, cherries, 
&c., can hardly do any harm, since for the most part they 
contnin more tevulnse than grape sugar. These, it is true, are 
rather of the nature of luxuries than of food, but to the 
diabetic they are of great value in relieving the monotony of 
the meat diet. 

The following must, so far as practicable, be excluded on 
account of the large proportion of starch and sugar in all: 
cereals of every kind and preparations of the same, legumens, 
and chestnuts. Meal and sugar must of course not be employed 
an adjuncts to meat soups and vegetables.' The continued 
deprivation of bread is felt most severely by all diabetics, 
and numerous attempts have been made to discover a sub- 
stitute for this importjint article of food. Thus Bouchardat 
recommended a gluten bread, to pre^wire which the flour is 
deprived as far as )x)ssible of its starch by repeated wash- 
ing. But the gluten bread, of which there are several kinds 
in the market, is never entirely free from starch, and some 
samples cont^iin a very considerable amount ; besides it can 
never form a true substitute for ordinary bread, being far 
from agreeable to the taste. Liebig has suggested another 
method for making a bread as nearly as possible free from 
starch, which consists in treating thin slices of ordinary white 
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?ad with infusion of malt j the starch is then converted inio 
which can be removed by washing. 
Ae regards the bran bread of Front, made from bran washed 
8 fiir as jKtssible, opinions are even more unfavom^ble than in 
the case of the gluten bread, since it contains quite as much 
BUgar-forming material ; ■besides which the celiuloae irrilates 
the bowel and easily excites gast.ro-intestinal derangement ; so 
that the utilisation of such a bread in the alimentary canal 
must be in the last degree imperfect. This holds good also, 
according to Senator, of Palmer's recipe for a bake meat pre- 
pared from washed potatoes. 

Most aiithorities consider Pavy's almond cakes to be the 
best substitute for bread. By washing with acidulated water 
the greater part of the sugar contained in sweet almonds is 
removed. By judicious preparation an objection which often 
attaches to almond bread, viz. its hardness, may, without 
difficulty, be avoided ; but it has yet another drawback — that 
the large proportion of fat renders it occasionally ill- 
tolerated.' 

The use of milk is, as a rule, to be permitted in moderation 
(nly on account of the lactose, although Kiilz in hia exiieri- 
Ibents found it to be by no means invariably injurious (see 
>. 296). Of the beverages which constitute so large a. jiart of the 
penjoyments of the healthy» only weak infusions of tea and coffee, 
I these without sugar, may be taken with impunity. The 
C/^eetion whether alcoholic drinks increase the excretion of 
• has received different answers, some observers having 
md an augmented excretion after the use of wine, while 
B have noticed no such result, Kiilz, indeed, in one case 
larked a lessened secretion of sugar after large doses of 
lol, and iu a considerable number of patients he was unable 
n ilivn Ihc fnlloving receipt far malciri);; >liu»nd lirrml :— A ijaartpr 
ft» ponnd ol blancbnl sw«ct almniidsare beitten in a stonenKre mortnr an Hiir> 
■iblo forat>^t ItiTec qonrU'n at an hour. ThiMnuilj-ina.'utliuiobtaiDrd 
le Bugur, to ftet rirt of whioh it 1b put into a linen b»8 »inl ulacpul 
^ a qBMt«r of nn hour in boiling water to which Bom? Aroym at liinrpirhavt^ 
ddwl. Th« paste L> llion intimalel.T niixi^ with tlirw traiirps of bnltrr 
o entire eggt. N>n tht yolka at ilirtw eirK* »n<1 ■ Hi\iv sail »r« to b« 
il.anl Ihc who1> stirrvd well and \ong. The whiles of the thrrn f>KK« *rv 
a whip, aJdnl. and utirred in. Lastly the dou^h is put Into gre>*e4 
III tliic'l bjr a slow Ate. 
VOL. 1. X 



to prove any ill consequences to follow smaller dosea. He 
deems it, however, advisable to nscertaiu for each individnul 
patient how he is affected by wine.' The light red wine* 
appear to agree best, while obviously those which contain a 
large jtercentage of sugar (especially cham^iagne^, most wines 
from southern lands, all liqueurs, and beer must be avoided. 

The withholding of carbohydrates is not enforced by all 
physicians with equal rigour, as will be seen from a comparison 
of some of the published regimens.' 

In RoIId'h treatment the patient is allowed for brenklast 1^ 
litres of milk diluted with J litre of water, with a little bread and 
butter ; for dinner a little tender mcnt, a smnll sausage mode with 
blood, and a fat that tends to turn rancid speedily, provided it agrees 
well with the stomach ; for supper the Eanie aH for dinner. As h 
drink, water with ammonium sulphide [!] was recommended.' 

In Bouchardafs r^men the diet cotiHisted of meat, creRin, and 
such vegetable foods na contain but little carbohyilmtes. Accordingly 
ho allowed all kinds of meat cooked in any way desinsd, except that 
neither meal nor sugar might be added. All sorts of fish, lohstera 
and crabs, oysters, snails, and eggs; of vegetables especially 
fpinach, artithokes, asparagus, cabbage, lettnce, green beans, 4c.; 
:aid of fruits chieSy peacbes and strawberries. As a substitute for 
bread Bouchaidat recommended the gluten bread ah-eady mentioned. 
Milk was forbidden, cream only being allowed. 

More recently the ' milk cui-e ' was strongly recommended bv 
Donkin. In the lii'st weeks of ti'catment all food whatever is denied 
except skim milk, but the patient is oidei-ed from five to ten pints 
daily, accorihng to the cireiimstances of the ease. Why the milk should 
be skimmed, Donkin, as Kiilz remarks, does not exp'ain. Opinions 
differ as to the results of the ' milk cure,' an improvement having been 
noticed in some cases and none in others.* 

' K. Kiili, Britr. t. Palhnl. «. Thfr.A. Diah.iMea. H.t.w. Marburp. 1«75. 

' Thu ideantif Piori)', whu sought to meet the excretion of sugar by ibe a<l. 
ministration of the bbdig subsUinoe, and also enjoined sbstineuce from drinlc, 
are almost anique. Among those who have put riony's Aethod to the tea, 
of practice we may mention Griisinger, who expressed himself very dis- 
appointed with it {C«. Ahliiindl., ii. pp. 403, ct seq.). 

> From Cantanl, Sjio. Path. h. Tier. d. StpfireeJUrlinMiMt, vol. i. 
Berlin. 1880. 

• Lanerl. ii. Nos, 23 and a."!, 1S69; Mfd. Iimf4 and ff«„ Feb. 12, 1670; 
lAtHftt, i. Nos. 3 and 3, liSTSj aee also KiUt. 
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Diiring's treatment is founded ' on tie theory tiiat a fiiulty diet or 
ibit of life, and a consequent iLnomnlous elnte of the digestion, ikre the 
t tmpoi-ttmt fiictors in the causation of diiibetes, on which aecount 
Htricted diet and a selection of the must digestible foods only is 
meteA on. Accordingly Diiringullowa his jiBtients three, or nt most 
rar, meals daily, to be taken at prescribed intervnls. For breakfaitt 
• orders, as a rule, milk with a little coQee but no Riigar, and stale 
) bi-ead ml libitum. Some lime water should bn added to the 
k to prevent its turning sour in the stomach. If bread cannot 
', or by way of a change, a gruel of rice, groats, or pearl 
Pbkrley, boiled in water, without butler Hiid but little Bult, mny be 
taken. For a second breakfiist bread and butter, wfait« bread, stiile 
and well beked, and, at the discretion of the mediciU man, a light- boiled 
egg, with half a glass of good red wine in water, mny be allvwed ; but 
in most ea^es a breiikfast cup of rice or oatmeal grv.el with or without 
milk will be found to agree better. The dinner, taken between two 
and three o'clock, consists of a, .toup of the above mentioned cei'euk, and 
f!50 graranieH of meat, roast not boiled ; ham, smoked meatx, and game 
are permitte.l,butwitliout vinegar or eondimeuts, and as faras possible 
deprived of fat. The gravy from the ronst meal is allowed, but not 
fatty sauces ; 1 reserves of dried apples, |>liims, and cherries, and in 
some cnses dried peas or white beans, Green vegelables (aa a'-'iiarnffus, 
Fi-ench beans, carrots, caullQower, and cahlMiges) are also permitted, 
but they must b^ boiled in water only with salt, and not dressed with 
nook or fat* For dessert a little raw fruit, ss apples or cherries, 
witi one small glass of red wine diluted with wat«r. For snppei-. 
about seven o'clock, thin rice, groels, or barley gruel, with salt but 
not butter, and stmined, and in some cases made with milk. The 
thirst and parched sensation between meals may be removed by ice or 
iced water. 

Pftvy's regimen allows all kinds of meat except liver, and cooked 
in any way that mav l>e desired, or smoked, salted, or dried; and the 
same for all kinds of fish. He further permits souim without farina- 
oeouB adjuncts, eggs, cheese, butter, cream, and almond or gluten 
I, kIsO bran bread ; of green vegetables spinach, artichokes, cress, 
nmbere, lettuce, endive, mdish, celery, and mushrooms; un- 
mad fmit jellies are also allowed, (.'armts, green beans ; cauli- 
r, broccoli, oiipnragas, cabbage, nuts of alt kinds except chestnuts, 
I 1 A. V. During, Vrtoflui h. HeiluHg. d. JHab. mell. Hanavei. 1880. 

■ A. ▼. Daring Uj» (trrnt weight on the ihckK" in which (he vpgnta)ite f(»«!» 
j^ nooniinenils »n lUeised : (vrmla fcpecinll]' which ■»■ nsctl for maltin:; 
i, MUt ICKninn bctorc bflng mvVtd arr to l« fipcped for tome time and 
d lOBg enoaeh to make them more Mibily dJ^estwl. 
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nuil olives may be taken in small quantitiai only. Cream alone or 
wliipiied with wliile of egg is allowed, but not milk. For dnnkn 
t«i, coffee, Boda water, light wiiica and unsweetened spirits, and 
bitter uie in nioderalioti. Umlpr all circumstances the patient must 
avoid sngar of evei^ kind, wbe8t«D bi'ead and biscuits, rice, snf(t>. 
tM|)ioca, mocaroui, potatoes, canuts and peas, uml nil kinds of fraita 
(fiv^h or preserved), and all farinaceous foods. Milk may be taken, 
though very sparingly, and ?o, too, piTt wine j but the swettt beers 
aud highly saccharine win<?H, as well as all liqueun, are pro- 
hibited.' 

Seegen allows rt^Ii/'iftim meat of all sorts; ftlsohnm. smoked meals, 
and tongue ; fish of every kind, as well as u<'sters, cralxi, lubstertt, isin- 
ftlass, aspic, eggc, caviar, cream, butter, Inrfl, and c^heese ; nf vegetables 
epinach, boiled ralad, endives, cucumlwr, aspantji^s, cuulidower, eorrel, 
arlicbokes, musbrooins, Mid nuts. As drinks water, snda water, ten 
and coffee, Bordeiius, Kbine, Moselle, Austiiati, and Hnn^iu-ian — in 
sliort, all light and feebly saccliai-ine wines. He allows in moderation 
rtiuliflower, carrotfl, turnips, cnbbiige, green beans, strawberries, rasp- 
berries, cutTanta, oranges, and almonds ; in extreme moderation 
milk, cognac, bitter beer, almond milk unHweetened, and lemonade 
without sugar. Bread is ordered in smnll quantities nt the diarretiou 
of the phj-aician, but all kinds of farinaceoufi foods, srignr, potatoes, 
rice, tapiocn, arrowroot, sago, groats, peas (preeu oi' dried) and beans, 
kohlrabi, sweet fruits (as grapes, cherries, peaches, njtricots, plums, 
iie.) in the fresh stJite, and still more in the dry. are forbidden. So, 
too, are the following beverages ; chiimpngne and sweet wines, sweet 
l>eere, must, fruit wines, sweet lemonade, liqueurs, fruit juicea and 
syrups, cacao and chocoUte.^ 

The aeverest regimen is that enjoined by Cantani, who restricts 
his patients to meat and fat at all their mpals ; the meat may be 
derived from any of the vertebmto, and any of the viscera except the 
liver maybe eaten; so, too, may all fish anil lobsters. Fish and flesh 
miiy be cooked in any way that may be preferred, or smoked, dried, 
or salted i but no sugar, meal, or spice may be used in the pi-oce--B. 
Among fats pure olive oil and every kind of auimul Cit is allowed 
with ihe e«(^ption of butter, since it always contains traces of milk 
Edgar. C'antani, indeed, urges on his patients the consumption of as 
much fat aa possible, provided it is well digesteil.^ 

I F. W. Pavy, ' A Treatise on Food and Dieteliiih,' pp. 5i9 et seq. London, 
1875. 

■ J. Seegen, Der DiaMei meiJ., Lcipiij;, 1870. 

• To faeilit»itu iIib rligesllnii oi fat Cantani u'ronfil.v rw-mm^nds the use of 
■ panorcatic fat '; tbat ia, of pancreas cut up into mmmpieceti, well mixed wiili u 
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As a drink he allows only pure water or soila water, but persons 
accustomed to indulge in strong wines and spirits may add to the 
water 10 to 30 grammes of pure rectified alcohol iu tLe tweoty- 
four hours. In less severa ca^es Caataui penults also eggs and ulJ 
light red winp.aAwell as small (iitantitiesorteaaniJcofiee,butnithoiit 
sugar. He forbids milk, milk foods, butter, cheese, oranges, lemons, 
peaches, strawberries, and all other kinds of fruit, all green \-ege- 
tftbtes and roots. He absolutely prohibits all farinattious foods. 
Bweets, jellies, lemonades, chocolates, vinegar, rum, and Cognac, in 
tDOst cases also tea and coffee. The use of salt as well ns of pickled 
pork and salt fish must be gi'eatly restrict«d, for too much salt acts 
ii^uHonsly. Cantani [irescribes this absolute me*t and fat diet for 
three fall months, and in severer cases continues it for six or even 
nine ; only ia veiy mild nases will two sufGce. If after two months 
sugu has entirely disappeared from the urine, gi-een vegetjibles aii; 
allowed, four weeks hiter cheese and clarified old red wine, and in 
another fortnight almonds and nuts, A month oi' two after this 
Joicy fruitM not too sweet, as straw tierriea, raspberries, peaches, apples, 
oranges, ic, and later plums, gooseberries, green beans 

pens, tomatoes, melons, cucumbers, and gourds. After the lapse 
.«f another fiflirt^en dnvs Cantani prescribes milk and fi-esh milk 
IboiU. Lastly, if the urine after repeated examination pmves to Iw 

fo>m sugar, small quantities of farinaceous foods are cautiouslr 

■but their use must be limited through life — while it is best tu 

for ever from cane sugar, sweets, sweet ices, Ac. For con- 

who cannot entiiely dispense with bi-ead Cantani recuin- 

ids tlie almond cakes of Pavy as the ^ole permissible substitute. 

As regards the qiianlity of food that should be allowed to a 
diabetic, the sense of hunger gives cerlain indications, alt bough 
we have no siitisfuctory meiisure. It ueeds no proof that iu t htr 
diabetic, as in the healthy subject, the waste of tissue will not 
until all Ihe materiiila cunLained in the output arc- 
Loontained also in the intake. It is, therefore, clear that for 
tbose piitients who excrete a targe part of the food ingested in 
Ihe form of sugar, aud at the same time metabolise much 
^bumen, a far hirger quantity of food is reqtiired to cover 
~ B loofl than is the case with uonnal individuals. Tlie actual 

H quuititjr of melted bacan fnt or lanl, lalt to nndorgo tM itnilicliil 

~ a for aboot Uirae huui, and hnsUj lightly runiitv-l bvfurr iliu tin?. In 

N of dlabetv* lie rocuiDmeiiils lh« ailniiaistmiuu k>( pure FU^.tr-tri'v 

jrdt la dOMS u( 30 to lUO gnauuei. 
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iimouutfl of nitrogeiiouB and non -nitrogenous fjodstuffs used by 
a diabetic to prevent a loss of weight is uncommonly variable. 
There are persons in wbom the nitrogenous inetaboIiBm ie 
active, and who excrete sugnr in large quantity on a purely 
animal diet, and who, consequently require an enormous 
amount of food to mnintuin even a feeble condition of body. 
On iho other hand, in mild cases iu which the excretion of 
sugar ceases entirely on the exclusion of carbohydnitea, there 
is not as a rule any increased demand for nutritive matters, 
provided, of course, that a due proiiortion is maintained 
between the nitrogenous and non-nitrogenoua constituents 
of the food. When, however, the diet is exclusivety, or in 
overwhelming projjorlion, comiKJsed of albuminates, an extra- 
vagant quantity of these is required before intake and output 
cover each other, a further reason for insisting on a sufficient 
supply of fat. 

It ie quite possible that an imraoderHte supply of nlhiiminaies 
coupled with aa inadequnte amouut of fat may exert an unfavouraWc 
iiiduence on the exci'etion of sugar. At any rate, that gain of flesh 
which it 90 much to be desu-ed in diabetics will be mure surely 
attained if not only albuminates, but also fats, are present iu the food 

Since it is not possible in every case of diabetes mellitus 
to carry out an exact estimation of the total intake and output 
with a view to ascertain whether any pjirticular diet is sufficient 
to cover the loss of substance or not, we must have recourse to 
frequent weighings of the body to learn the effect of a course 
of dietetic treatment. Not less important indications are to be 
obtained from an estimation of the sugai' and of the nitrogenous 
products of metabolism in the urine. 
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tlMITATION OF THE NON-NITROGENOUS FOOIV 
STUFFS. DIETETIC TREATMENT OF OBESITY. 

Brilkt-Savaiiti : "Phj'sinl.d. GeschraMka, oder plivaol. Anleitung z. Stu- 

diom d. TaMpBDitsse." Transktad by C. Vi^t. Brauswick, 1MG5,— Wadd : 

'Ilia t'orpiilenz hIs Krankheit; ihre Uraache u. ilira Ilailung.' From the 

Engli.li. liVeimar, 1^3S.— AV. Baiitiiijt : ' Leller on CorpuleiiCB : addreesed 

lo the Public' London, 1S64. — J. Voftel : ' Die Cnrpuleiiz : ihre UrsHchen, 

VerLiiliuitf u, IlBilung,' Leipzig, 1865,— P. Nieiue.ver: 'Das Banting- 

S^-sli^in kdne neue Eriindiinj;,' DeulKht KUaik, No, iV, ]86e.— F. Daniel: 

'NouTeaux Prfeeptes pour Diminuer VEmbonpoint rans allerer la Sant^.' 

, 1867.— ImiuRraiann : ' llandb. d. allg. ErnfthruDgsslorungiiu,' in V. 

ftZiKiiweii'B Hatidb. d. *pec. PatJi. u. T/itr. part L vol. xiii. 187ti.— Kisch : Art. 

I 'JFettiucb t ' in Euleiibiirg-'s Rtaiencydopddie. \' iennn, 1 881 . — Canlaiii : 

P'^ec. Path. u. Tber. d, StolFwecbselkrankheiten.' German bjHaho. Berlin, 

181. — W. Eb8t«iji: ' Die Fettleibigkuit u. ihre Bebiinillung.' Wiesbadun, 



The desire to remove an immoderate corpulency by altered 

Labits of living imd by dietetic prescriptions has from the 

enrlietit time suggested many efforts in this direction; some of 

which consisted merely iu a restriction of the total nourishment, 

nbile in others a particular selection of the various articles of 

food iu couimoQ use was enjoined. Tlie simple starvation cures 

* at jircseut almost unauimoualy condemned as useless and 

Eisjurioua, but there are several methods in which a diminution 

t iho fat dejwsited iu the body may be effected by withholding 

a articles of food as are known to encourage coqiulence. 

The fact that a liberal use of carbohydrates favours the 

powth of fat in the animal body hae lung l)een known and 

1 on especially by farmers and cattle-breeders, and the 

towlfldge of this fact led iu course of time to the ductriue of 
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the direct prwluction of fat from carbohydrates. Thus Brillut 
Savarin ia hie book on the physiology of taste, supporting his 
argument on these observations of animal life, describes the 
use of meal and starch as one of the most imiwrtant factors in 
the production of corpulence, and urges a rigid abstinence from 
bU farinaceous foods as the best remedy. 

Aocordiog to Brillat'SaTariH corpulence, apnrt from hereditary 
predittpositioa, depends on a too farinaceous diet. One has but to 
look at beuEtti of prey, as the wolf and jackal, which never are fat, 
and at the herbivora, in whom the accumulation of fat follows the 
uae of potatoes, corn, or menl. ' According to tliia theory every 
mode of treating corpulence must be based on the three fnllowiag 
-abstemiousness iu eiiting, moderulion iu sleep, and active 
But little good is to be expected from 
are what they are. To riae hungry from 
•ength of will ; to pi'escrilie early rising to 
fat people is enough to bi-eiik their hearts. Riding is a co»tly 
pleaMure, and there are all sorts of objections to walking — it causes 
paixu in the side and horrible perspirations. One must therefore 
seek another means for reducing excessive corpulency, and tliis is to 
be found in an appropriate diet, i.e. one from which the starchy foods 
are as far as possible excluded.' 

Brillat-Savarin recommended any kind of meats, especially 
veal and poultry — and best ronstad— with salad or green vegetables. 
Besides these he allowed meat broths with green vegetables. Julienne 
soup, rye breitd, cabbage and turnips, jellies, with punch and oiituges 
and fruits for dessert. As drinks he prescribed seltzer watei' or light 
white wine, and after dinner a little black coSee ; against beer he 
warned his patients as agninst the plague. It was also allowable 
iu most lases to take radishes, artichokes with pepper, aspankgus, 
celery, Ac, 

Others Inid the greatest stress on avoiding fats ; thus Cham- 
bers advised for the cure of obesity a regimen in which every 
kind of fat and fatty food was strenuously interdicted, and a 
diet consisting mainly of albuminates laid down. The use of 
sugar was forbidden, and that of foods containing much starch, 
us bread, potatoes, &c., described as very questionable. 

Further achemea for the cure of corpulency were suggested 
by the feiiching of Justus v. Ijebig on the rUe of the several 
foodstuffs and the formation of fat from the carbohydrates. 
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»fe Moleschott declared that in escessive corpulency it might 
be advisable, along with the most careful attention to the re- 
spiration, to choose a diet maiuly of lean meat. He gave the 
preference also in the dyaerasia of drunkarda to veal and game, 
since the supply of fatty matter to the blood might be thus 
limited, and the fat already deposited in excess be brought 
under the action of the oxygen. 

The Banting system, which in ita time attracted no small 
attention, doubtless arose also from the ideas of J. v. Liebig. 

W. Esnting, who auffei-ed Trom. extreme corpulency, had applied 
to aeveml medical men for advice nnd relief from his misfortune; but 
most of them huil merely advised moderation and light diet; iDdefinite 
injitruotiun which leil lu no i«sul(. It wna a medical man, however, 
iiiuued W. Horvej who taught Banting that he niuat avoid, ho far ua 
practicable, all foods which contuiued any \a.r%e amount of fat, starch, 
or sugar, ainoe all these tended to favour the inciease of fat in the 
bulj. 

Banting received from Hnrvey a diet sheet drawn up with the 
utmost precision, and excluding all fiits and carhohydralea as much 
aa potwible, while prescribing albuminates, and especially leiin mflfit, 
in abundance. By punctually canyiug ont these instructions Bautiug 
i«>duced his weight in the (Murse of eight months from over 200 to 
lli6 lbs., and the circumtereuce of his body \>j 12j iuches,an impi-ove- 
meut in Liu general feelings and greater ease in movement showing 
themselves pari pnMU with the decrease of corpulence. 

The diet that Harvey prescribed for his patient was as follows : — 
For breakfast 4 to 5 ounces of beef, mutton, or fried fish, for which 
ham or tiny kind of colil meat except bacon might be substitutcil. 
With it a bi-eakfuKt cup of tea witliout milk or sugar, and an ounce of 
toaKt or a biscuit, but no butter. 

For dinner .■» to fi ounces of any kind of meat except Iwccn, or of 

any fisb except [eels and] wilmoti, any vegetable escejit potutot<s, nu 

ounce of lonat, finy kind of game or poultry, and any preaerved fruits. 

Aa a drink two or three glusees of a good red wine, or sherry, or 

_JCadei™ were allowed, hut cliampngnc, port.ajid beer were forbidden. 

In the afteruoon 2 to 3 otmcee of fruit, a large biscuit, and a cup 
p teA without milk or sugar. 

. For aupper 3 t« 4 ounces of meat or fish and one or two gliuws 
As n 'uight-cap,' if ^ch were needed, a gla»s of grog uada 

b brandy or rum. 
L£tatiug remarks that herrings and eela wore excluded, on account 
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of tiieir fatty chwnctw; and, of vegetablea, pamnips, carrots, beet, 
and tui-nips, as well as potatoes; but cheese, taken in moderatiou, 
Eoemed to do no harm. 

The success of tliia treatment, highly praised by Banting, is 
not without scientific interest, since it presents a carefully con- 
ducted experiuieut ou the eEFecta of single articles of food on 
the humim body, the results of which seemed to be in perfect 
accord with the views of Liebig, who taught that the proteids 
are usually employed for the restoration of the tissues continu- 
ally undergoing destruction in the body, while the fats and 
carbohydrates, on the other hand, are respiratory foods, and 
constitute the chief material for the production of aninial heat, 
but that when taken in excess they lead to an accumulation of 
fiit in the body. If, on the contrary, an insufficient amount of 
these respiratory foods be Bupi»Iied, the oxygen in the body is 
compelled to act partly on the fat present in the tissues, since 
this is more easily osidised than the albuminates introduced 
with the food. Thus the success of the Banting treatment 
ap]jearcd to find a simple explanation in and to furnish a 
brilUunt confirmation of the theory of Liebig. 

J. Vogel proposed sevei'al modifications of the Banting system : 

Breakfast, coffee as usual — best witliotit milk or sugar, but a Uttle 
of these will not do harm — and with it some biscuits oi' toaBt,at most 
a little white bread ; sugar, fatty cakes, and butter to be forbidden. 
If the individual is in the habit of takiug a substantial breakfnjit, one 
or two light-boiled eggs or a little cold meat may be added. For 
those who, dining late, i-etjaire a luncheon this should coasist of a 
couple of light-boiled eggs, or a little cold meat or ham, with some 
bread, and a glass of light wine or a cup of tea with as little milk and 
sugar as possible. 

For dinner the best course consists of a thin meat broth without 
much bread, sago, ic,, boiled or ronat meat, and some light vegetable 
or preserve; but no diah should contain much fat. A couple of 
boiled potatoes are uu objectionable. When the digestion is good raw 
fruit of any kind may be taken without hesitation. After dinner 
coffee, best black. 

For supper soup or tea with cold meat, ham, or Kght-boiled eggs, 
salad, and a little bread, according to inclination and habit. Wine in 
modeiution is the best drink, the quality being of less importance 
than the quantity j also soda water; but beer is cert«iii!y injurious. 
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J. Voge! cfttinot euterttuu the entire exclusion of respimtory foods, 
nor tloes hf think it necessary, for an excess only of theae con do 
harm. The stridnesa of tbe regimen and the total qiutntity of food 
must be determinnd by tlie circumstances of each case ; tbe physical 
condition of the individual and tbe amount of mental or bodily exer- 
cise practiced must be taken into consideration. Those cases in 
which a hereditary tendency existn demand the strictest nieaituref. 
Care must be taken in all cases to proTide for a clue variety in the 
diet. 

In consequence of the revolution that our views on the 
action of tbe several fooiistuffs have experienced since the dis- 
covery of the Banting system, the explanation of the fact that 
the body will under such treatment part with a considerable 
proportion of the fat must find another basis than that origin- 
ally implied in the teaching of Liebig. The assumption that 
under the influence of a diet consisting mainly of albuminates 
the fat of the body was attacked because of its possessing u 
greater affinity for oxygen than alburaen is irreconcilable with 
the results of Volt's researches. It hus rather been proved 
that the albumen circulating in the nutrient currents is more 
easily siibjected to metabolism than either the carbohydrates 
or the fats. 

When a large proportion of albuminates is taken with the 
food the nitrogenous metabolism is accelerated, since more 
circulating albumen is brought into mutual relation with the 
cellular tissues. If together with the albumen a certain 
quantity of fat and carbohydrates enter the circulation less 
albumen is metabolised, and the fat stored up in the body pro- 
duces a like efTect. The lessening of albuminous metabolism 
in the jtresence uf fat is not to be explained, Voit maintains, 
by the fat having a greater affinity for the oxygen in the body, 
hut, be would r.itber suggest, that under the influence of 
the fat a larger projwrtion of the circulating albumen is trans- 
formed into organic. When, then, a highly albuminnus diet is 
itdmiuistered to an orgauism which has stored up much fat, a 
rertain quantity of albumen is withdrawn from the conditions 
of meUibolism and is laitl up as organic albumen. Kut since 
the ability of the cellular elements to metabolise matter is not 
oxLausted by the quantity of circulating albumen still present, 
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a jiortion of the fat of the body itself is subjected to meta- 
bolism. Thus successive deductions are made irom the fat 
stored up in the body, and the increase of organic albumen 
becomes constantly less until it ceases altogether, while alhu- 
minouH metabolism increases at a corresjjonding rate. It may 
indeed happen that after the greater part of the fat in the tissues 
liiis been consumed the albumen of the food no longer suffices 
to prevent the loss of albumen by the body, so that ultimately 
large quantities of even the organised albumen may undergo 
metabolism.' 

The fact that in the coiirse of the Banting treatment 
tbe amplest supply of albuminates does not suffice to main- 
tain the albuminous condition of the organism points to 
the need for caution in the employment of this regimen 
fur the reduction of cor^julence. In faci, several cases are re- 
corded in which a number of really serious consequences have 
followed the practice of this method. The instances are by no 
means isolated in which the Banting cure has induced a state 
of extreme debility ; indeed, it has repeatedly occurred that 
the emaciation once set going has continued to advance after 
the treatment was stopped and a mixed diet resumed. 
Diseases of various organs have been observed in the course of 
Bantiagism, and it is obvious that we have here to deal with 
the effects of an exclusively albuminous diet and the changes 
in the tissues induced thereby. In addition to this many 
persons acquire, as a cousei]uence of the exclusively animal 
diet, a repugnance to uU foods of that kind, which may lead to 
derangements of the digestion, with cardialgia, &c. On tbesa 
and other grounds it is advisahle always to employ the Banting 
treatment in a moditied form ; that is, to reduce the use of non- 
nitrogenous foodstuffs to moderate limits, giving at the same 
1 ime a somewhat larger proportion of alhuminates ; and Immer- 
mann has suggested that the treatment should not be ]»er- 
severed in continuously, but rather be interrupted from time 
to time. 

The evils inseparable from rigid Bantingism have recently 
prompted Ebstein to recommend a somewhat different treat- 
ment for the reduction of corpulence, differing from Bantingism 
' C. y. Voit, Phytiol. d. aiUj. Stef»-echifU «. d. EnakTunff. p. 316 el alibL 
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I allowing the use of certain fats iu pretty considerable 
ftmounts, founded on the fact that carnivora on an exclusive 
diet of flesh and fat show very little tendency to fatty deposit*. 
At the same time the supply of carbohydrates is reduced to 
very small proportions, and the use of sugar, sweets of all kinds, 
and of jratatoes is absolutely prohibited. 



It is self-evident that an organism which, from the use of n 
diet conaLsting of klbumen, fiifs, and carhohydrates in excess of the 
waote, has accumulated a lai'ge quantit}' of fiit would not lose any 
of this, if, instead of a diet containing little fat and much carW 
hydrates, an exactly equivalent amount of non-nitrogen oiis substances, 
bnt in which the fats predouiiunted, were to be substituted. To 
reduce excessive corpulence the total supply of noii-nitrogenous food- 
atafiT must be restricted, and this is so in Ebstein's regimen. The 
daily allowance of fat permitted by him is 60 to 100 grammes, vary- 
ing with individual circumstances and from day to day. The carbo- 
hydrates are, as we have said, allowed very sparingly, the daily con- 
sumption of bivnd I'eaclies only 80 to 100 grammes, and the highly 
albuminous legumes are i-ecommcnded. Of alcoholic drinks two or 
three glasses of light wine ai* allowed, but beer is strictly prohibitml 
nnlesR a correjsponding rednction be effecled in the other permi^ible 
carbohyd lutes. 

White in the Banting system the use of a lai«e amount of albu- 
minates (3t>0 to 450 granimes per day) is necessary, Ebstein prescribes 
only one half or three-lifcliK of this quantity without any unnntural 
tfasc of hanger being experienced; a fact attributable to the induence 
of the fat. Only three meals are allowed, luncheon and eupi^ej- being 
Tcfujed ; otherwise the total amount of food varies witli the circum- 
«tuDC(s of the individual, especially his emjiloyment. Thus for a man 
forty-four yearn of age who, with a temperate but sedentary course of 
lile since his twenty-fifih year, had suffered from increasing corpulence, 
the following regimen was ordered, under which he lost '1(S pounds in 
half a year : — 

Braikfa't, a large cup of black tea without milk or sugar and 50 
gnunmes of while bread or toasted brown bread and plenty of butter. 
(In wint4-r the breakfast was taken at half-past seven, in summer at 
half-past six. ) 

Dinner between two and half-past two o't-lock. Soup (freqaentiv 
^yilh marrow). 1:20 to ISO gmmmrsuf meat (roa»t or boiled) with fiit 
eferunce lieing given to the fattest meat*, vegetables in 
, with preference for the leguiues, hut the cabbage tribe 
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permitlcJ. Polatoea nWilulelj' excluded, nod other roots nearly m 
(III tuvwiint of llie Kiignr. for deHsirt snlnds and a little dried fruit 
without fiHgnr. After ilinnt^r some fresli fruit. 

Slipper lit Imlf-pnst sevpn to eight o'clock. lo Printer almost 
rf'gulivrly, insiiiuuior ocaiEi.mnlty.acii)) often vcitboiit milk or sug&r; 
jin ef[g. or fat miwi meats, or hroth, or fst hacon, or saumge, or 
unioked or fresh fish, at)out 30 grammes of white bread with plenty 
of bnlter, and ocmaioiially a little cheese and some raw frnit. 

KbHtein insists under nil circumstances on great caation in 
the dietetic treatment of eorpiilenuv ; the reduction of weight 
must not be effected too rapidly, and the subjects of treatment 
roust not feel anv inconvt;nience from it, but rather gain pro- 
gressively in capability of exertion. He rightly urges that a 
certain amount of muscular exercise should be combined with 
the treatment, with a view to remove the excess of fat, since 
the consumption of fat is notably greater during muscular 
efforts than during rest. 

Some physicians have advised the employment for therapeutic 
purposes of the regimen followed in the training of bosers, racera. 
Jockeys, i-c, and undertaken with a view to render tJiem cspahle of 
unusual muscular effort and pi-olon^ed endurance.' Duiing ti-aining 
the muscles gain astonishingly in bulk, firmness, and elasticity, 
the skin acquires a clean, supple apppamnce and bright hue, wltile 
any excess of fat and water disappears from tlie tifisiiea. This end 
is attained partly by gymnastic exercise and pai-tly by dietetic 
rules.' 

According to Pavy the most extraordinary notions formerly pre- 
vailed on this subject, and at one time emetics, pnrgafivea, and 
sweatings were held to be essential to the practice of training. At 
present there is a growing reluctance to enforcing any too great 
change in the ordinary mode of life, since the health may ataily be 
impaired by extreme measures. The regimen under all circum- 
stances enjoins an ample use of lean meat, experience showing that 
this more than any other article of food aids the development of 
strength and endurance. An animal diet tends to the removal of 
any excess of water from the tissues, to lessen the deposit of fat, 

' Dnmba«, De VEntTalnetiirnt. tli*™ Ac Paris, ISBfi ; H. Jncqnenet, JJf 
rEntralTienifnt r/ifz Vllommf an Faint de Y«e Pkijt., Frnphgl. et C'Hratif, 
ihtse Ac Mon'pellier. 

' The MInwing dircclionB aa to ' The Did for Truining ' are taken from 
the work of F. W. Pavy. 
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clea firm and powerfnl ; the ment should be 
not too much. Some, indeed, recoTniiiond 
that it be taken as neai-lj mw as poasibte, since it is then most 
«timulAting. Beef iind mutton are to be jirefen'ed, but it is not 
necessary that all the fnt be reniovni. Stide bi'eud or biscuits, pot'i- 
toee, aod some kinds of green vegetablea are f.llowed in moderation ; 
watercresses are eKpecially esteemed. On the other hand, pnstrj, 
puddings, and sweets of all kinds are forbid i leu ; rice, sago, itc, ai-o oaly 
allowed in auiall qiiantities. At the same time it is impart&nt to 
avoid a too great monotony in the diet, although it is undesirable to 
excite an immiMlenite desire for food, since an overloaded stomach 
IS injurious. CondimentK are forbidden on the gronnd that they 
stimnlate the appetite, which should be maintained witliin its natural 
bounds. In former times the utmost poss^ible limitation of fluids was 
thought indispensable in the training of athletes, but according to 
Pavy ti dry diet is highly injurious to persons who lose much water 
by perspiration during muscular exertion. The quantity of drink 
iboald be delcrmine<l by the seuse of thirst, but instead orquenching 
it at a single draught the fluid should be taken in small and fi'equf nt 
doees, thusavoiding repletion of the stomach. The drinks should not 
be of a stimulating chanicter : beer and light wines are allowed, but 
stronger alcoholic drinks prohibited. Tea and coffee may, if preferred, 
be taken instead of these beverages, but toast and water or barley 
water is recommended as the simplest of all. The number of dally 
bieals is fixed at three. For example, the regimen followed by men 
training for the boat races at Oxford is for the summer races n^ 
fallows :^Riei«g at seven, then a short walk or run. Breakfast at 
iMlf'past eight of meat (beef or mutt«in), crust of bread or biscuit, and 
a litlle tea. Dinner at two of meat (as nt brcnkfaf^t) and bread, but no 
vegi tables, as a rule, and b pint of beer. At five in the eveqing 
practice with the bouts. Supper at hnlf'past eight or nine of cold 
meat ami bi«id, with a little salad or prtaerve, and a pint of beer, 
Bedat t«n. 

With regard to the enforcement of a mainly animal diet we 
may remark that such a, course was recommended by Paseavaiit 
in the treatment of skin diseases, and practically tested hy him 
in the case of psoriaBis ; a. total deprivation of fats and fat meats, 
such as the Banting cure prewribes, he did not consider neces- 
taxj to his system, although indulgence in wine, beer, or spintit 
ijw held to be hurtful.' It would be useless in the present slate 

t • Q. PuMvant, ' Die Hrilnng: d. Peoriasi*,' Amk. 4. IlriH., viii. 1S6T. 



of our knowledge tn seek an eiplanation of the way in whicli 
an almost exclusively animal diet can effect tlie healing of 
psoriasis. 

LIAUTATION OF ALBU^IINATES. VEGETAKIANISM. 

From what has been already stated, there can be little doubt 
03 to the nature of the material changes taking place in the 
body when the Hupply of albuminates is reduced. No one 
will dispute the statement that there are ]>eraons who take too 
much albumen in their food, and that many disorders of the 
general health may arise from this habit. It is only with such 
persons that when one reduces the total allowance of albumi- 
nates one withdraws the excess only, and the supply still corre- 
sponds to their real wants. It has also been shown that under 
certain circumstances the maintenance of a highly albuminous 
habit of body is undesirable, since the internal work inseparable 
therefrom makes demands on the fuuctiuna of the several 
organs incompatible with a healthly slate of nutrition. But 
in all sucli cases we have to do, not with a one-sided restriction 
of the albuminates alone, but a general reduction of the total 
food-supply. It is quite another question whether jiarticular 
diseased conditions might not be removed or improved by a 
methodical limitation of the albumen while n on -nitrogenous 
foods are supplied in abundance. Under such a diet the body 
would continue to part with its albumen until an equilibrium 
was established between the intake and output; which, how- 
ever, presupposes that the supply does not fall below a fixed 
minimum, since otherwise the body would sooner or later 
perish from want of albumen. At the same time the deposit 
of fat in the body may increase, and in some circumstances the 
percentage of water in the tissues may be raised. If one would 
effect the absor^ition of a large amount of n on -nitrogenous 
foodstuffs relatively to that of albumen, so as to alter the usual 
proportion between nitrogenous and non -nitrogenous food- 
stuffs in favour of the latter, one must have recourse to those 
foods from the vegetable kingdom which contain the most 
carliohydrates compared with albumen. 

A course of diet in which as little albumen and salt oT pho.*- 
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ihoiic acid as posaible is introdiicetl into the system has lately 
b««n suggested by K. W. lieneke for the dietetic treatmeiit of 
carcinoma. In support of this view Beneke urges that the 
protoplasm of the cells consists essentially and in general of 
water, albumen, cholesterin, and lecitliin, with smaller quan- 
tities of neutral fats or fatty acids, phosphates of i>otafih and of 
lime, and chlorides of the alkalies ; but that these constituents 
present iu diiferent cells a relatively different quantitative pro- 
[jortion there can be little doubt. As to the cells of carcinoma, 
Heneke believes that he may venture to assert that they are 
relatively rich in cholesterin (and in lecithin ?). But since 
cholesterin is a product of albuminates, which are, again, 
rich in alkaline and earthy phosphates, he thinks that the 
growth of the tumours in question might be checked by the 
use of a diet which, while just meeting the necessities of the 
orgaiusm in other respects, slinll contain the least possible quan- 
tity of the constituents specially required for cell formation— 
viz. cholesterin, lecithin, earthy and alkaline phosphates— and 
this is the case with a diet almost purely vegetable. 

The dietetic directions whicli Beneke layn down for carcinomatous 

For breakfast : A strong infitsion of blfkck tea with sugar and 
cream, n little bread with plenty of butter, tlicu some [>ot<itoes cooked 
in their skius with butter. Cacoa mny \ie substituted for tea. 

For lunch ; Fruit, raw or cooked, some English biscuits or a little 
bread-aiid-butt«r, and a glass of wine. 

For liinner : Fruit soup or wine soap with sngo or Indian com or 
potato soup ; not more than fifty grammes of meat, fresh minced j 
potatoes in ibe form of purie, or fricasace, mashed, or plain boiled ; 
any kind of vegetable roots ; stewed fruit, apples or plums with rice, 
or lira with riuu (sic), salads and fruit ices. Light Aloselle or Rhine 
winee or champigne are allowed ; beer, however, is only to be per- 
tnitted in small qu&ntities, on account its lai^ percentage of alkaline 
pbo«pbfttee. 

Afternoon : Bl^k tea with sugar and ci-eaui and a little bredd- 
butter, and perbaps also some i-aw fruit and biscuits. 

For supper : Soup as at dinnt-r, nee with fruit, boiled potatoes 
potato saJad ; small quantities of sardinett in oil, 
iTies, or freftb herrings ; buck-wheat groel with wine and sngar ; 
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By ineaiis of diet of tliie conijiositioD Beaeke believes that 
tlie proportion of nitrogenous to non-nitrogenous foodstuffs, 
which is commonly ns 1 : 5, will be reduced to 1 : 8 or 9. At 
the Mime time the sails of potash will be in great part taken aa 
tartrates, malates, &c., and only to a very small esteut as phos- 
phates, and the urine will consequently have a feebler acid 
reaction. The consumption of cereals, and still more of tho 
k'guminosse, is to be restricted as far as possible. 

Tlie question whether a ijerson can subsist on a diet so i»oor 
in albumen and phosphoric acid is answered by Beneke in the 
affirmative on the ground of practical experience, which proved 
t.liftt the iieraons so treated showed no loss of strength or func- 
tion.' But on the therapeutic value of this diet we have at 
present only the most scauty evidence, and further observations 
must decide whether his suppositions are sound, there being 
many a priori objections to them. 

In the regimen recommended by Beneke for cardnomatoos 
patients the vcgctiible foods take the chief place simply in order 
that the food may contain the least possible quantity of albu- 
men and phosphoric acid ; but it is not vegetarian in principle, 
since regard is had only to the chemical composition of the 
foods and not to their derivation from the animal or vegetable 
kingdoms. Those jiersons, on the other liand, who would have 
thai man should support himself on a vegetarian diet lay si)ecial 
stress on the source of the food, arguing that meat, or indeed 
everything derived from the animal world, is unsiuted for the 
food of man, and consequently is prejudicial to health; that 
the human race, originally designed for a vegetable diet, ha« 
mlopted n mixed one only under a delusion. We cannot here 
go further into the arguments by which vegetarians seek to 
support their doctrine, but must simply deny the assertion 
that the use of meat or other animal foods is directly injurious. 
At tho same time we will not dispute that they can boast of 
some salutary effects in certain forms of disease, although their 
pnictice presents many extravagancies. It has already been 
shown that iiuder certain circnuistanees a diet mainly vegetable 

' K.W Ronpkr.'ZurDi»HKiLa.Th<T«p.d.C»rd»o»e.'i>nrf«'i. J'v*./. 'A*- 
Mtd.^ x\. p. 5.1K v\ K-q. and 'Znr B^hindlang dcr Oudnome,' £«ti. Uin, 
IIWipMrArilt, IHW). Mi>. II. 
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may be advisable; the best results, however, of such a vege- 
tarian manner of living are to be seen in the case of those 
who have formerly indulged to excess in the pleasures of the 
table and in the use of stimulants, especially if they have added 
to these inactive or sedentary habits. The naruber of persona 
in the well-to-<lo classes who have in this way injured their 
health is not small, and with such it may be of service to 
limit the escessive use of meat and to substitute large quan- 
tities of vegetables, fruit, and the like. The beueticial effects 
of vegetarianism certainly do not depend on the fact that its 
followers tJike no meat, and atill more no animal food, but on 
their giving ii]) their former bail habits. We must also not 
forget that the transition from a diet mainly animal to one 
purely vegetable is not without its influence on the digestive 
organs, and in thie connection we must not undervalue the 
action of bran bread, which plays a great part in the diet of 
the vegetarian. It has already been remarked that a regular 
|>erietal6is and periodical evacuation of the fieces exercise no 
small influence on the general well-being, and in many cases in 
which various ailments vanish on the adoption of a vegetarian 
diet it may well be due to the circumstance that the freer 
_-Use of vegetables, and esjiecially of bran bread, has relie\'ed a 
reviously existing sluggishness of the bowels. 



SCHROTHS TKKAT-MENT. THK DKV flUE. 



I 



Galeu mentions a sect of physicians who employe<i a ' thirst 
e,' and among the Arabians the 'dry cure' seems to have 
keen oa.-HsionaUy practised ; at least in their older literature we 
ud of a diata sicca. Kecently several systems of methodical 
y cures have been tiiken up, of which we may uiune enpeci- 
■ the dietetic practice of the yeoman John Schroth, the 
rabian cure ' for inveterate syphilis, and the sf<-calli d ' lemon 
There can be no doubt that the limitation of Quidi) is a 
[jowcrful agent, which, rightly directed, can achieve certain 
therapeutic successes, which, however, must not be estimated 
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from the standpoint of fanatical exaggeration, but be brougfit 
into tile liglit of scientific criticism. 

The Sclirolh treatment conaiists sBsentiiilly in r dry Awi, iu whicli 
tlie only drink allovred is a. little wine combined with wnrm mairt 
pHfikiri^ of tbe body. The ti'eatment L^ns with ii pivliminary 
course, in which the patient's usiml mode of life is gi-adnally chnngnl 
and tbe supply of fluids restricted. Then follows the strict treaimM'i. 
in which for as many conspciitive diiys as passible no fluid.s what^t-n 
are allowed except one suiiill gliiss of hut wine morning and evening. 
For dinner BOiue thick boileil Tegetables, dry and seasoned only with 
butter and salt, are given ; beyond this tlic pntienta must be oontntt 
with dry white liread. If very intense thirst is felt tfaey may at th* 
end of the third or fouith day have one or two glnssea of hot winr, 
and on the following day a pause is made in the treatment. Then tlit 
patientt are allowed a glass of wine in tlie morning, for dinner & 
pudding with wine wiuee, and two or tlire« hours after this mail 
wine may be drunk till the thirst iw quenched. After this a three w 
four duy course of drj- treatment is gone thi-oiigh, again to be foUowol, 
as before, by a day on which drink is allowed. 

The attendants in Schrotb's establisliment themsnl\-ea admit thai 
during the aevei'o treatment the patients endure no small sufleria^, 
that febrile syinptonia are induced, the appetit* is lost, and giwl 
prostration is observed. AH these symptoms ahould, howwpr. 
speedily disappear at the end of the ti-eatment and mat«riaUy aiil 
the recovery. If the severe treatment hm-e not produced the &'■ 
sired result, or if it has l>een but imi>erfectly curried out, it mn.'-t 
be repeated after an interval. During this interval tbe transitioa 
to a mixed diet of meat and vegetables must be eOecteU gradunllv, 
and the second course of strict treatment m:!st l>e resorted to a> 
gradual!}' , 

If after the strict treatment has been repeated once or twic* 
the desired curative result appeal^ to have been atlaincd, tbe after- 
treatment is commenced, the aim of which is to enable tlie pntieot to 
return by slow degrees to his ordinary mode of life, ae was also don> 
during the interruptions or intervals of the cure. 

Jurgensen undertook tbe task of putting the Eystem of 
Scbroth to a scientific test after Bartela had previously uoAt 
some observations in this direction, and hud come to the con- 
clusion that one probable consequence of the treatment was 
the concentration of the blood sernm and acceleration of dU^ 
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fusion between the blood find the fluids of the ptirem-hyina. 
An opjxirtiinity for sui'h observation was furnished by a patient 
with gastro-ectasis, who had derived benefit from the treatment 
in a so-called Schrothian institute, which Battels attributed to 
therelief of the congestion of the stomach attending the catiuTh 
through the deprivation of fluidc' 



Jiirgenscn departed! from the stiictly Schrotliian diet in allowing 
the patient under obsen'ation from ^ to |{ lb, of meat as free from fat 
■A possible, half a bottle of light B'rencli red wine, and dry white 
bread iid libitum. This change in the regimen was ordered with the 
view of avoi'ling any mi^hievous consequence^^, since scorbutic symp- 
toms hod on a previous occasion shown themselves in n patient in the 
academic hospital at Kiel, who was kept throughout tlie whole course 
of the Schrothian treatment without animal food, and fatal cases of 
srarvy had occurred in Schi-oth'a own establishment. Jiirgensen, 
moreover, made his patient.s keep their leds enveloped in one to thi'ee 
sheets well wrung out in hot water. 

As to the changes in the blood which JiirgeiiKen noticed in conse- 
(juence of the above-mentioned regimen, he uscertttiaed in the first 
plac« an increase of the soluble constituents in a given weight of the 
eernm and an increase in the specific gravity. Next he found the 
blood richer in corpuscles on one occasion, but poorer on others. 
The urine was diminLsheil in ijuautity from the banning, rajiidiy at 
first, but afterwaitla more slowly, while the s])eciGc gravity rose to 
l'U35 at the maximum, Aa regards the excretion of urea it some- 
times f-qualled the average of jieraons under ordinary diet, while in 
othere it exceeiled or fell short of the normal amount. Uarlels 
assnmed a retention of urea in the body or a patient inider his care, 
who received no meat, but dry bread only, and had manifested a con- 
ademble elevation of temiwralui-e, because after the tern li nation of 
the treatment the excretion of uron showed a marked increase.* Bnt 
Jurgensen has expressed his dissent from this conclusiun, nince the 
extreme solubility of urea seems inconsistent with such an occuneuce 
an long as the kidneys are intact. As to the mcTctton of uric ncid 
it can only be stated with certainty that by the second or thinl day 
of the strict treatment copious deptieite appctkr, obviously due to the 



■ Tli. JlirgiiRBtrn, ' CcUcr d. Schrotli'scho Ilcilvcifnhrcn,' /JivUrA. Artk 
f.kU*. ifril.. vol i. IRflG. 

* UanrU lias receiitljr ms^c a oonunnnication on tho vnlac at a lUy ill«t In 
dllaUlioa ot tlio stouinch to the mcoting of oatunlists at Frankfort. 
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ooneentraled state of the urine ; for thei'O was no actual inn«»« cf 
the excretion. 

During thf employment of the said diet the weight of the body 
ateadilvdeci-eosed, bitt rose again in the iutei-valE, and at laet eietvAv^ 
the point ut wliich it stood at the comnienceraent of the experimii^tv 
The inci'euse of weight immediaJ«ly on the bi'eaking off of the dry 
diet depends, however, according to Jiirgensen, on the restoration of 
the originnl Hniount of wiiter in the tissues, though subsequent iy ihem 
was in the caHea obseivod an actnal gain of substance. But (he \om 
of weight dui'ing the dry diet cannot Iw refemwl entirely to the I»s 
of wftt*'r ; tbei-e must be a real reduction in the constituent malerial* 
of the body, since fi-om the hrst withholding of fluids the potirnt* 
take daily a less proportion of solid food. One patient waliJi«l hy 
Jiirgenaen consumed n.t Bret twelve dry rolla dajl}', but came down t« 
two or three. 

tt is clear that nitrogenoua metabolism must be iaatu^ 
in patients undergoing the Schrothian treatment, since uHtb au id- 
snfficient diet they excrete with the ludne an equal or even a greater 
amount of the products of the metabolism of albumen than oormally 
nourished individuals. The chief cnut'e of this incrensed con.'niDiptii>D 
of albumen is doubtless the elevation of terapeinture which nbaoA 
II, jj I ., invariably accompaniM tti» 

Schrothian cure. Tbtu too 
is evgdnined the otoervatjon of 
! >:i rii'ls, who noticed a far more 
<'>>]iir>u.s excretion of urea aAcr 
th.tnilui-ing the treatment, ob- 
viously a postfebrile iDCrcaw 
The'drj- ciirr' UTi. i>f«i.n on Frimiry ST. iJi, in the elimination of orea. 
Lng^f'(n,m'':%'^^'3^''''TTid"n"i*'Bv"™iB ^" "^^ patients observed by 
from as" M 38-6^ v. i>r.itii«ry dici ™ remmBi JiiivenBen the elevatloD of 

on Muroh B at iioau. TlUBloirUionotimppiTii- " , , 

lun coutinoei). nerrniiriiw for Mnni do}-! temperature was not SO marked 
as IS often the eaj*. The cnrfB 
here described shows the course of the temperature in > {latient 
BulTering from articular rheumatism. 

It was remarkable how nfler alwiit 200 cribic centimctm of 
water had been given the temperatui'e immediately i^ank as mod) as 
one degree centigrade. Jiirgen.sen considered gastric cAtarrb ina^ 
missible as an esplanation of the pyrexia.' 

' The elevntiou o( temiwrfituro in the Schrothian euro depends probably 
on a. retention of lient umisptl by the n'ct packing, and mint be tbe moMCoi^ 
siilernblo since tlie loss of lieat by the lungs and by tta mine 
till) normal t[i onsoiiucnce of the deliclenp.v of wator in the tiBBDie& 
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The subjective sensiitions of the patients at the commencement 
of the ti*eatment were not much altered, but later severe thirst set 
in, l^ecoming at last intolerable. Jiii*gensen could find no evidence 
of any appreciable absorption of water by the skin. 

The curative effects of the Sehrothian practice were, so far 
as the experience of Jiirgensen extended, by no means brilliant, 
although some inveterate cases of syphilis were cured and a 
chronic case of articular rheumatism with eflfusion into tlie 
right knee-joint was improved. The best results were achieved 
in gastro-ectasis and chronic peritoneal effusions, but the 
treatment coukl not be borne by all patients. Finally Jiir- 
gensen describes the Schrothian cure as a system of starvation, 
in which first water and then the solid constituents are ab- 
stracted from the body; the temperature too always rises, even 
to 40'' C. (10-4^ F.), and through the incautious employment of 
the treatment scorbutic symptoms may supervene. Tin* Schro- 
thian cure is, then, no indifferent matter, and is one the employ- 
ment of which is only justifiable under peculiar circumstances. 

It is at least open to question whether all the details 
prescribed by Schroth arc absolutely essential to success ; espe- 
cially must the artificial elevation of the temperature to 40® C 
or thereabouts K\ in our present state of knowledge, depre- 
cated. At any mte such a heroic i)ractice as that of iSchroth 
certainly i>, can be suitable only for a few special cases; as a 
rule gentler fonns of the <lry cure, combined with a moderate 
employment of diaphoresis, slunild have the j)reference. A 
simple limitation of the use of fluids is a dietetic maxim 
fnmi which manv theoretical and not inconsiderable benefits 
may be expected in a number of diseases, especially in gastro- 
ectasis, in several affections of the heail and vascular system, 
in ein])hysema of the lung.*^, &c. On the other hand a reduc- 
tion of the su])ply of fluids is found by experience to l>c 
esiM>eially hurtful in <liabetes mellitus and insipidus, as well as 
in the granular form of l>right's di>ease of the kidneys. 



THK UKAPK CVKK. 

T,. V •!! I Jail- 1 and Mytzfr^r: * Hif Wiiii- ii. Tnfi Itnuibt*!! der deulechen 
\Vt inlM-r^'c u, (i;irti.-ii.' Stuttj:art, l<il.— Kaufnimin: * Die Traubeiikur in 
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Diirkbeim h. d. Ilnardt." Berlin, 1883.— IC. IIhIht ; ■ Ueber d, Getraucli d. 
W rdntrEuben i\\ Nuustadt a. d. lUardt," 1853,— Sell neider : ' febw WBeeer-, 
Mulken- u. Tniubenkur iii nipiBWeiler. — R. Freseniiis : ' Chemiiche Untet- 
niicbiiii^ii der KiclitifrHlfii Obstanen,' Ann, d. Chemit, hy Iiiebig &nd 
\Viililer, ToL ci. — Cmsso : ' Asclienartnlyaen von Trnubensaft,' Afm. d. 
Vhtim., \o\t. ivii. and liii, — Curchod : 'EBUoi tli^rlque ft pratique sur 
laOure de Raieins.' Vetpj, 1800.— Scliirnier: 'Tlieorel, und prakt. Ver- 
eiicli iibet die Traubenkur von Curcbod,' Traiulated by Srhirmer. — 
A. Scbulze: 'Die Weintraiibenkur,' 3rd edit. Quedlinburff. — J. G. Hier- 
freund: ' Montreus nu l^ic de Geneve: Consid^ratioDi^ sur la Cure des 
niaiaB.' With one plate, llt'ile. — Lem:h : ' Die Kur mil Obst, Malzextmet 
II. Rnutersafteti mit iii-uen Anelysen der Ascbe d. TraubetiMfles.' lionu, 
18C9.— Knautbe : ' Die ^Veiotraube m histor., cbem., phjuot. u. tlierap. 
Beuehung.' Lt-ipiig, 1"74. — R. Ilaiumann: ' Ueber die Weintraubenkur 
tnit Riicksicht auf Erfalirung in Merna,' 1673 ; ^od edit. 18:'l. 

The physician a nf antiquity — Celsus, Dioscorides, Pliny, and 
others — allude to the curative value of grapes, and the free use 
of gr.ii)e8 has been enthusiastically recommeucted hy several of 
the moderns, na Bonet,Tissot,P. Frank, Ac, in certain diseases. 

It is, however, but recently that any methodical grajM? cure 
has been attempted. By a methodical grape cure we under- 
stand the regular daily consumption of a stated weight of 
grapes continued for a long period and combined with a 
certain diet. The quantity of grapes to he consumed daily 
ranges in the majority of cases between three and eight 
pounds, but in some this is found to be too much and only 
one or two pounds are given. It is also advisable to begin the 
treatment with the smaller quantity — say one or two pounds 
daily — and gradually to increase it, and in Uke manner to leave 
off the use of the gi'apes at the end of the cure by degrees 
and not all at once. The daily allowance of grapes is usually 
divided into three, but occasionally into four jwrtions, of which 
the first is taken in the morning an hour before breakfast, the 
second in the course of the forenoon, the third between 3 and 
5 p. M. ; and perhaps a fourth after supper. The stones and 
skins are of coiurse to be rejected, since they are indigestible and 
may eaiise serious mechanical irritation of the alimentary canal. 

From a lai^ number of analyses J. Kilnig gives the following as 

the mean composition of fn^ipes ; water, 7B-17 |>er cent. ; sugar, 14'36 
per cent. ; freo acid, 11-79 per cent. ; nitrogenoua nietlefa, 0'6B per 
cent.; non -nitrogenous extractives, 1-90 per cent.; woody fibre and 
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stones, 3*60 per cent. ; total ash, 0*53 per cent. In the several 
analyses the water varied between 71*93 and 84*87 per cent., the 
sugar between 9*28 and 18*70 per cent., tae free acid between 0*49 
and 1'3G per cent., and the ash between 0*33 and 0*70 per cent. 
The total dry substance in the different kinds of grapes was given 
by several analysts as follows: muscatel, 11*46 per cent.; green 
sylvan, 12*32 per cent.; Gutedel, 12*92 percent.; Biu-gundy, 15*73 
per. cent. ; Riessling, 15*92 per cent. ; Kuland, 15*99 per cent. ; Tra- 
mine, 16*04 per cent. ; blue sylvan, 17*43 per cent.* 

The proportion of the several constituents varies in the different 
kinds between pretty wide limits ; besides which the season, aspect, 
soil, and manure employed all exert a certain influence. The follow- 
ing percentage composition has been given for the ash of the grape : 
potash, 63*14 per cent.; soda, 0*40 per cent. ; lime, 9*05 per cent. ; 
magnesia, 3*97 per cent. ; oxide of iron, 0*06 jier cent. ; phosphoric 
acid, 10*42 per cent. ; sulphuric acid, 5*61 per cent. ; silicic acid, 
4*11 i>er cent.; chlorine, 1*01 percent.^ 

Although grapes are distinguished from most other fruit by 
the very large proportion of gra]^>e sugar they contain they can- 
not serve as the sole article of food, since the need for albumen 
would not be nearly satisfied though enormous quantities 
should be consumed. If one assume that 0*59 gramme of 
albuminoid substances is contained in 100 grammes of grapes, 
only 17*7 grammes would be taken in six pounds of grapes. It 
Las been noticed how soon the labourers in the vintage who take 
little food beyond grapes lose strength. Thus those methods 
in which the only other food allowed was a little bread have 
been gmerally abandoned. The effects produced by the 
treatment on the general nutrition are therefore very greatly 
depend(»nt on the quantity of different foods taken at the 
same time. 

In order to understand what effects the daily consumption 
of several pounds of gnipes in addition to other food is likely 
tf> exert on the system one must first realise the quantity of 
water and grape sugar thus taken. The ash and the free acid 
contained in the grapes may have a certain influence ; but 
at the same time we mav well believe that the use of such 
large quantities of grapes must modify the state and activity 

' From Konig and others. ' Kruni Knauihe and others. 
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of the digestive organs, and through them the proportion of 
nutriment absorbed. 

Kuauthe states that the use of snch quantities of grapes 
or of grape juice excites at first a sense of fulness and in- 
flatioQ of the stomach, hiccough, palpitation, a full, freqtieiit 
pulse, giddiness, and sensation of .pressure in the head, reatlnss 
Bleep, languor, loss of ap^ietite, and increased secretion of nrine^ 
Several observations have been made on the specific gravitj of 
the urine and ou the excretion of urea, uric acid, and phosphoric 
acid, but have given no uniform results ; and naturally so, since 
the other diet has received insufficient consideration. Miallie 
and Lersch have noticed that during tlie liberal use of grapes 
the urine became less acid or even alkaline, whereas Kaiifinann 
always found it acid. 

In the course of the medicinal use of grapes there are 
usually several semi-fluid evacuations daily, a not unimportant 
point in the effects of the treatment. There are indeed no 
direct ohwervations recorded as to how far this increased 
peristalsis afiTecta the utilisation of the food, but it is very 
pi-obahle that the gentle laxative action of the grapes is the 
reason why, when used in a iKirticutar way, they act in the 
way of a solvent or starvation cure. With the advent of 
more copious stools the inconveniences which the excessive 
consumption of grapes jiroduced at the commencement usually 
disappear and the appetite improves. The aperient action is 
more marked when the grapes are taken while fasting, also 
in cold weather — tliat is to say, when the grapes themselves 
are cold. The use of cold grapes may even induce pains in 
the stomach, according to Hausmann. 

It is admitted by most physicians who biive had any exjierience of 
the grapo cure that, inoantiously pnvctised, it may lead to dyspepsia, 
intestinal catarrh, and under certain circumstances icterus, although 
such uiifortuniite results can generally be avoided by observing the 
necessary procautions. There are, however, some individuals in whom 
oven the most careful empfoyment of the grape cure sets up gastiic 
disturbance. 



If one assume that a man completely satisfies the demands 
of hia organism for nitrogenous and non -nitrogenous foodstntfs 
by means of a mixed diet, or receives therewith a sufficient 



THE OJtAPE CUliE. 



33t 



^^ tliat IS 
^L;be per 
^^nrom ii 



quantily of albuminates, it will be quite possible tbai tbe con- 
sumption of several pounds of grapes daily iu addition to u 
diet in itself adequate may effect an increase of body-weight — 
tliat is, provided the absorption of the nutriment by the bowel 
3 perfectly jierFormed. The value of such a treatment, apart 
fi its influence on the digestive appiuTitus, the quantity of 
f~(mrthy salts taken, and the lessened acidity of the urine, must 
be sought in the large amount of carbohydrates, esi>ecially gnipe 
!<ugar, added to the food. It would probably be impossible 
for anyone to take daily for several weeks some hundreds of 
grammes of grai>e sugar in any other form than that of agree- 
nbly flavoured grajjes. While, then, the grajie cure, if it be 
combined with a sufficient amount of other food, may well 
ser\-e to improve the general nutrition, it must act more or 
leas as a starving treatment if the diet be otherwise restricted. 
^^ It may withdraw albumen or fat, or both, from the body even 
^^^|ter the jiroper proportion of the foodstuffs has been restored, 
^^Bnd the m')re so the more the laxative action of the grapes 
^^Ennes into play, 

^^B As regards tlie diet to be preHcribed duriog ttie grn|H: cnre 
^■In may slate that as n jjeneral rale all those fcods n-hioli rail for 
energetic digestive HctioD, or wbicli ensily indure ilistenaion of tlie 
BtAmnch.ore to be avoided. A^ such we may couniilcr aW fat or tough 
mento, futty farinaceoits foods. Imrd-tioiled eggs, cheese, pickled meiit^, 
fat fish, I'lack bread, potatoes and other roots, kc. ; t>eertoois^iiei-ally 
inti^rdicteil. According to Hausintuiu tlie use of milk n>U!>t not Ih- 
BU>penJed daring the grape cure in the case of persons with lun;; 
affections and others to whom milk is bi>ecial!y ui^fiil. 

From the itccouiii of Hausmaim the patients at Mcran are ad- 
vised to take along with the grapes sevend figs or imirs, so na to 
dimimsb the repugnance felt to one single kind of fruit : tlie irritation 
of the muoouK meiubi-Mie of the month and tLiKKit which the grapes 
Kre apt to produce is at the same time i«lieve<:l. The Mime authority 
rocummends that patients shouli], while eating the grapes, tako from 
time to time a smalt piece of tiue white breads to remove the aciil 
adhering tu the teeth, oud it is found )>y [imctiee that the unpleasant 
aflecta of the gra]>e juice on the mncoiia membrane of tht^ stomach 
tliiu avoided. Uuty in the caae of obesity should this pT«ctice be 

Ttw gra|)e cnre may, as experience ahows, be employed with 
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advantage in sevei-al forms of diaeaee, but it is most suited to Cftses ia 
which sj-uiptotna of so.«>]led nbdominal plethora are preaent. By a 
grape cure in which 5 to 8 pounds of the fruit are takeit daily, while a. 
diet in other re^^pects moderate in prescribed, and tiie fats and carl>o- 
hydrales limited, much of the superfluous fat may be i-emoved, while 
tit the Slime time demngements of the abdominal visceia, irreg'uhirity 
of the bowels, congestion of the head, he., disappear. The happy 
results attained in such cnaes ai'e nuiinlj' attributable to the gently 
laxative action of the gi-ajwa. In virtue nf this effect the gmi»e 
cure IB ailajited to other caaes in which a derivation from tlie alimen- 
tary aiiift) appeal* indioited, hb hypencmiu of the liver, some diseases 
of the heart, hnlutual constipation, &c. 

In other atTe^ions of the digestive or^^ans, <>apecially in cluvnic 
catarrh of the gastro-iiitestinal mucous membiane, as well as in the 
dyspeptic phenomena attending anemia and chlorosis and thoee con- 
sequent OD over-application to business, the grape cure has given good 
results. Bot in all these cases the general diet most be carefally 
regulated, especially as regards the quality of the food, and only a 
moderate amount of grapes — viz. one or two, or at most three pounds 
—must be taken. 

The use of tlie gi'-.ipe cure is also to be recommended in several 
general disorders of nutrition of a ditferent charact«r, and in some dis- 
eases of single organs, as in the cachoxia following malaria, scrofula, 
scurvy, gout, and concretions in the urinary passages, also in effusion 
into the pleura, pulmonary emphysema, and chi-onic bronchial catarrhs, 
uterine infiirction, gallstones, and in some skin diseases. It is also 
very efficacious in catarrh of the bladder, a fact to be ascribed to the 
dilution of the ui-ine and reduction of its acidity. 

The question whether the gi'ape eui'o nui be employed with 
benefit in consumption ia answered affirmatively by most physicians, 
but it must be clearly understood that only ceitain cHses are suited 
thereto, and that even in the^ great caution must be observed. The 
patients should not lose, but gain, in weight during the treatment, and 
to ensure this result only sraall quantities, i.e. one or two pounds, 
of gi-apes must be given daily, in combination with a diet amply 
adequate to the purpose. With such quantities the laxative action is 
not observed unless the digestive organs be already involved by the 
disease previously to the commenceaient of tlie treatment. Apart 
fiwm the fact that by the consumption of one or two [xinndg of grapes 
daily a not inconsidei-able quantity of easily aljsorhed grape sugar ia 
ingested, the grape cure exerts an inSuonco on the phthisical pro- 
cess in the lungs, since the grape juico stimulates the mucous mem- 
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Iiniii^ of ilie tbroiit, ■ 
exp£«toi-ntioo, i'C,— i 
chiol aiUiri'li. 



bicli pxtends to the air juissiiges, and assists the 
otber wonts, fuvoursbly inttueiices the brou- 
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Knrrll : ' L'eber die Milchkur,' PffrriAurg. tnrd. Xfi/»cir.. vol, riii. 186r5, 
Aod -De l« Cure Ae L^it,' Arc/t. Ginfr., Nov. and Dw. 1806 (a Freocli 
tniulitioiiof theprecediugV~r>k;liclier: ' Des Indicntioti; de I'i-Iniploi Jr- 
la Difrt^ Lacli't* dHiiH le Traitement de Diversca Makdire, et tpie. daii.i 
eelili de» Molad. dii Cceur, de rHjdropsie et de b DiiiiTb>>«,' MoHlp*Uifr .Veil. 
TAwfM. xri, April 186G.— Pautier: 'Emplui de In Diftte La;Li«e et de 
VCKgunn Cri'i dans rAna»iirqiie,' Gas. Hebdom., N'o. 30, 1866.— Dejiitl : 
' D« Applications Thdr»p. du Lait." Thfesp de Paria, 1806.—' Des Laiu 
MMicFiment ,' Gazflle de USpifmu; No. 4.j, 1806. See bIso CaMlatt'a 
JalrrrtbrrirM, I860, vol. ». p. 131.— Ad. Lwlerc: 'I)e rAlinient. Lact^.' 
Thte de .Strasbourg.- Arthur Scott Donkin r ' On a Purely Milk Kel in tbo 
TrMlmi'iil of Diab>»eB mellitu-s, Blight's Diseasf, Ac..' The LannI, ISCD.— 
l«bert : ' Leber Milcb- und Molkenkuren mid iiber landlirhe Kurorte fur 
mibemitielte Brustkranke.' RtIin, l«6ll.— J. Berir: ' Teher Milch und 

Molkvn 11. ihre Bedeutunp- als Kiihr- uml Kunuittel." Brrlin, 1870. 'Weir 

MilrJiell : ' On the Use of Skimmed .Milk 89 ao Exclusive Diet in Diseaw/ 
FkHiAMed. Tiatfs, Oct. 15. 1870.- Oninbcrg : 'Die Saitonkiiren niit Mik-h 
nod deren PHtparaten,' Bonn, IBOO.— B. M. Larwh : ■ Die Knr mil )lilcb 
(Slolken, Kutn.vw).' Bonn, 1800.— Mpj»r Ahreiw: ■ Interlakeii nl« kb- 
maliMher und Molkenkurort.' Bern, 186(1— W. Winteniiti : ' tVber 
BMlfaodische Jlilch- u. DiMkuren,' Wimrr mtd. Prmtt, lS7tl, p. S, &c.— 
Balwireri: 'Sulla Dietn lattea nelle Mnlnttie fciudicate incuraliili,' Ann. 
V-niitr*. di AM., p. 465, 1673.- Kisch : ' Neue Literatnr uber MilchkiiriMi, 
Ki«h'» JaM. f. Balniti., 1876.- Dreseber : ' Milcb u. Molken,' ibid, IS?!), 
IWneke : -Die Itationalilat der M(ilkeiikurt'U.'l8S.1.— PMier: 'BadKreutb 
u. aeine Molkeukuren,' 1S75.— 11. May: ' Ziir Etisienifnige i Molki-,' 
■;. /hM/.-JJ/., Xo. I:.', 1870. 

In the earliest ages milk was pmployetl oaa i^medial agent, 
Uy in the treatment of phthisis, in which Uipirakrates 
Ivisen to begin with a§ses' milk and later to puss on to that 
cowH. Milk WES much esteemed in other diseases, as gout, 
ti strong i»referenie was expressed by w>me physicians for 
thftt i)f the ass, Gah-n recommended that the nnimals should 
be fed "n i>articiilar medicinal herbs, with a. view to imparting 
tiuir virtues to the milk. There can be little doubt that even 
particular places noted for the beauty of their situation 
the richness of their jmstures were recommended to the 
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pick as resorts for the iiae of the milk cure. On the iiuthoritv 
of Khazes milk was much used by the Arubinn jihysiciana as a 
remedy in [tlitliisis. In modem times Fr. Hoffmann ajipeared 
as the great champion of the therapeutic employment of milk, 
and sought to strengthen his position by numerous appeals to 
the older medical literature. In the year 1831 S. A. Chretien, 
of MontpelUer, published a number of observations on the 
efficacy of the milk cure in dropsy, and his successor Serre 
d'Alais rejKirted over 60 cases of dropsy of the moBt various 
kinds in which the milk cure had been employed with very 
favourable results. He also gave the first precise directions as 
to the manner of its use, in which great stress was laid on the 
advantiige of eating raw onions after every dose of the milk. 
The report of Serre d'Alais was so favourable that liis assertions 
must be taken with a certain amount of caution, although his 
observations do not lack abundant confirmation.' 

Notwithstanding the theraiieutic successes obtained by 
sevenil observers by means of the milk cure it attracted but 
small attention on the part of physicians until Karell recom- 
mended this treatment for a number of chronic diseases. At 
the same time it was urged by Karell that the necessary con- 
ditions of success do not lie in the use of the milk alone, but in 
the rigid caiTying out of the method be prescribes. 

In the milk cure recommended by Karell every other form 
of nourishment is, as a rule, and especially at the commence- 
ment, excluded, and the treatment must be practised with care, 
the jmtient receiving three or four times a day, at strictly pre- 
scribed intervals, from half to a whole coffee cup (i.e. 60 to 180 
grammes) of skimtned milk. The quantity prescribed should 
be swallowed lukewarm, the vessel having been warmed by 
immersion in hot water; in warm weather most patients prefer 
it at the tem^K^rature of the room. Only good and perfectly 
neutral milk should be used. The quantity of milk begun 
with is gradually increased, care being taken that the digestion 
is not overtaxed. When the treatment is fairly begun the 
patient takes the milk regularly at 8 a.m., at 12 p.m., at 4 F.M., 
and lit 8 p.m., so that four hours elapse between one meal and 

3 takcD from Ihe Irojlisc of Karell oii llw 
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Htiolher. They do not in Karell's r-xperience complain either 
of hunger or thirst, although at fiwt the allowance of milk is 
biit small. 

Kuretl maintaiiis tliat the bucccsb attemliDg this trestmcat ciuuiot 
>K> rujcriliei] to the reduction of the food in itself, for no such etletrts 
follow when snch piilieiits are eonfined to the pame nuoiint of 
nourishment in the forms of bouillon or of l>read and water. He 
haa further shown tliat the result of the treutment is less fovotimble 
when even once in each day the uao of Any food other than milk ia 
permitted. 

It ma; happen ttiat [latienU who have gradually risen to twelve 
glaases of milk daily may experience a return of their ej'mptouis; in 
such cases the allownnce should be at once reduced to four. 

In the first st^e of the milk cure it is usual for constipation 
to show itself, but this is to he regarded as a hopeful iudica- 
, tion of tolerance of the milk ; an enema of water or a dose of 
X)T oil or of rhubarb will relieve it. But if later on in the 
e of the cure obstinate constipation come on the |>atients 
d take coffee with the morning's milk, or some stewed 
i»or i-oast appIeH with the 4 P.M. meal. Distension, diarrhoea, 
,,are uaoally due to the quality,i,e. the richness, of the milk 
S regards fat, or too large doses may be the cause. When the 
ailk is of a proper ijuality, and given in quantities suited to 
the case, the diarrhtea usually ceases, unless indeed there be 
oration of the Iwwei. Fever is not, in KarellV opinion, any 
mtm-indication to the use of the milk cure ; only in such cases 
e must proceed cautiously and increase the dost^s sl<*wly. 

If the patient complains of thirot he may have spring or natural 
eltc-ra water. If ihere be an intense longing for solid food Knrell 
I, after the second or third week, of a little atale while brcnd 
alt, or a small piece of Dutch herring, with tlint doa; of milk 
I is taken at an hour nearest the jmtient's former dinner time, 
e lut«r stages of the cure milk gruel may be substitdtc^ for the 
Bilk. 

After the patients have been for five or ais weeks conlinu- 

uly fed on milk alone in the manner deseribed the treatment 

[auy, if expedient, be prolonged in a modified form, the numlier 

f meals composed of milk alone being reduced to three, while 
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one of other and solid food in substituted, Karell recommends 
for feeble persons esijecially raw meat, which, freed from fat and 
gristle, carefully choi»jK!d, flavoured with salt, in the form of the 
so-called 'raw beef-atwiks,* aid together with bread, is as a 
rule willingly taken. 

Kiirell does not attempt to answer the qaestion as to how 
the efficacy of a syHtematic milk cure ia to be explained, but 
leaves tbia to future in veati gallon. Nevertheless it remains 
an indisputable fact that in certain diseases a methodical use 
of the milk cure gives results such as can be attained by no 
other treatment. It may be employed with more or less 
favgm^ble results in dropsy of all kinds, obstinate dyspepsias, 
severe disturbance of the nervous system of hysterical or 
hypochondriacal origin, also in neuralgias when these stand in 
some relation to abdominal disorders, and in hyperremia of the 
liver, but especially in anomalies of the general nutrition. 
Even in organic heart-disease, in advanced liver-affections, and 
in the later stages of Bright's diaeiise a certain improvement 
—.-that is to say, a lessening of the dropsy — is in some eases 
effected for a long time. As a general rule Karell promises the 
most favourable results when the disorder is chiefly one of 
the digestive organs. In advanced pulmonary tuberculosis, i.e. 
when accompanied by tubercle of the bowel, no appreciable 
benefit is to be expected. 

The successes claimed for the milk cure hy Karell in jiar- 
ticular diseases have been confirmed by F. v. Niemejer and 
Winternitz. Other favourable results have been published by 
I'^cholier, who gave tlie milk every two hours and carried the 
daily quantity as high as three litres. No other food or drink 
was allowed until after improvement had well set in, when a little 
bread soup was giveu and the patients returned very gradually 
to their oi-dinary diet. The forms of disease in which Pecholier 
found the milk cure most useful were the same as those in 
which its efficacy had been already proved by Karell. 

Weir Mitchell arrived at very similar conclusions after em- 
ploying the milk cure not only in gastric disorders, diarrhoea, 
dropsy following malaria and that from kidney disease, but 
also in several cases of nerve-disease. He gave the milk skimmed, 
either warm or cold as preferred, and when there was a great 
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objectiou felt to the taste he allowed the addition of some coflfee, 
caramel, or salt. 

Weir Mitchell directs veiy amall doses to be given at the oom- 
mencement, one or two tablespoonfula of skim milk evet^ two hours, 
since larger doses may induce aausea and ayersion to the treatment. 
Each doee is then incroasetl by one tableepoonful every dity, no that on 
the tliird day the whole quantity taken is about 16 ounces. Aft«r 
this larger portions may be taken at longer intervals. 

The pure milk diet ahoulil be peraevered in for three weeks, .after 
which a thin slice of white breail and Inter some rice or arrowroot 
may be added. In the fifth week the patient gets one or two cutlets 
daily, and after the sixth he passes gradually to a mixed diet, which, 
liowever, must for several months consist largely of milk. 

lu no case did Weir Mitchell ever obsei-ve a gain of flesh at 
the coram en cement of the treatment, and in some, very fat 
persons, the loss of weight continued even when the cousump- 
tion of milk was at its maximum. The tongue was lightly 
HDoated, though this does not indicate any disorder of the 
imach. The stools acquired after 48 hours the colour of 
lilk, and as a rule there was a tendency to eoustipation ; only 
len the milk was not well borne was there any diarrhcea. In 
few cases of dropsy the milk acted as a diuretic. The pulse 
usually accelerated at first, but in patients with hyper- 
_ (hyof the left ventricle or palpitation the milk rendered the 
'lieBrt's action more steady. There were seldom an; conspicuous 
nerTou.s symptoms, except occasionally a strong tendency to 
sleep. 

Favourable results followed the employment of the milk 
cure in the hands of H. Lebert in severe affections of the 
stomacli, especially in ulcer of that organ. On the other hand 
he coulj not see any better success than from other modes of 
treatment in a combination of the milk cure with warm baths 
in parenchymatous nephritis. In chronic diseases of the lungs 
Lebert would not bear of the exclusive use of the milk cure ; 
he would merely have such patients take a certain quantity 
of milk, believing it to be a very suitable food, and, combined 

Ilritli others, calculated to effect an improvement of the general 
■ntrition. 
i VOL. I. / 
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Lebert diiects the patient to driuk slowly 300 to 500 gmmnies of 
milk every monung and evening between live and six o'clotk ffwting. 
He prefers it freehly di-awn from the ww, and if, in consequence uf 
having stood for some time, a separation of the cream have alrattdv 
begun ^ecOInmendt^ it to be Bkimmeil ofl'. 

During the ec-ntinoaDce of the milk tivatment the p&tientii are 
allowed a substantial dinner, at least, of soup, roast meat, young 
vegetables, stewed fruit, dec., and a little lieer or wine. At the dis< 
cretion of the physician a proper breukfast may be taken, an hour 
aflsT the morning's miik, of a cu]) of tea with plenty of milk and 
biacnit«, and perhaps one or twu light -boilml e!^s, and again in the 
evening a good Roup as well as, when possible, i.e. in the case of non- 
febrile pntients, some more roast meat. If milk is well home the 
regnlar breakfast and Bupper may be supplemented by further dose^ 
of 100 to 200 gRimmes of milk. 

Such an employment of milk in conjunction with dimatio 
treatment ought, in Lebert's opinion, to take the place of the 
whey cures, the efficacy of which he greatly questiouB. 

Lebert considers that it is not unimportant to hare at one's dis- 
posal at places of climatic treatment the milk of asses, goats, and 
sheep, since these milks have ditl'erent compositions and may better 
satisfy various re<jiiirementa than th.'it of cows alone. 

The cfEcaoy of thoise milk cures in which a certain quantity 
of other fcKxi is given at the same time depends clearly, (o a 
great extent, on the fact that such a iliet is capable of favour- 
ing an accession of body weight. It is quite otherwise with 
those milk cures in which for a long time no nourishment 
excepting milk is allowed; of the success attending them in 
diseases of the digestive organs some conception is possible, 
bat no satisfactory explaoatioQ can at present tie given of their 
itiodu^ opet^andi iu the other diseases above mentioned. 

&Ulk does not constitute a perfect and sufficient food for adults 
under normal eiieiinistanom, since to m«et tWt«iiiusite 18'3gmimnes 
of aitrc^en 3,90^ grauuiMB of milk mttld be Decessary, sod for the 
338 gnuunws of oarboo. 4|633 gruuB«6 of milk. The nitrogenous 
Mid DOn-nitropxHMis OOnatttiMata •>» tfcas doI [vnent in the propoi-- 
tioDs thai haT« bwn ^mrtA naik adapt**) b> tlte vanls of man. 
BmadM it t» a <MCi tUt Uw ooBstitMMs of milk atv not w well 
afaauiUl«d ui the aUiMlttaiy cuwd of tfa« adnit as aiv thusa of other 
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animal fooda. But this does not exclude the presmnption that the 
p&rticular combination of the foodstufifi found in milk may, under 
certain pathological conditions, be the most eUgible for satisfying the 
demands of the organism, and that the digestion and ntiliaation of 
milk may imder these circumstances be more perfect than that of 
thoeo foods which are more easily assimilated in health. On the 
ac&uty allowance of milk with which Karell and others commence their 
treatment the body muKt of neceaaity lose weight, though later on, 
when the (;|uant)ty given lit much giieater, thei'e may bo a gain, greater 
or lees according to the constitution of the individniil. 

The amount and composition of the aah of milk can in the present 
f^ate of oiu- knowledge hardly l« appealed to for an explanation of Uie 
results of the milk cure. One wo\ild rather suggest that milk differs 
from otber animal foods itt being poorer in those matters which net 
as stimulants on the nerrons system. 



1 



The milk serum left after the jirecipitation and separation 
of the casein, fat, >&c., commonly known as whey was also OBt^d 
medicinally in ancient times, tfaoDgh the curative employment 
of whey and the conduct of establishments for the practice <'f 
the whey cure dale from the middle of the last century.' 

Whey is pi«pared in several ways ; it contains generally the milk 
scgar, the greatest part of the salts, and small quantities of albumen 
and peptone-like bodieii. 

From 32 analyses of wheys, differently pre[>ared, J. Kiinig 
obtained the following mean composition : — 



^^^ Water 
^^^B Albuminates 

^^^H Milk sugar . 

^^^K Lactic acid . 

^H Salts . 

^^^K In order to cot 
^^Htftaents exist in m 
^^^Lebmanu of goat's i 



99-31 
0-82 
0-24 
465 
33* 



In order to compare the proportions in whidi the several onn- 
its exist in milk and in whey the following analyaos by Jul. 
ID of goat's milk and of the whey from the same will be of 
n»: — 

' According to J. Braiin (ZnJrt. d. Batntatlurafit, p. COG) the iralne of 
whey coRolats la ita aupontcdiag the luo of all kiodi d[ ataich and providing 
the UECfory cubohf dnil£> in the form of milk si _ 

* tactic aoid ii Mttaiol; not ulway* preseat in thooe wbcfs whidian Oi 
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Water . 
Albitminiit«a 
Fat . . . 

Milk sugar 
Salte 

The ash of gout's whey has, i 
rom position : — 

Potash 

Soda 

Lime 

Magnesia , 

Fhoephoric acid . 

Sulphuric acid 



88'39 p 
2-78 , 
3-84 , 
4-25 , 
074 



93-76 p.c. 
0'58 „ 
0-02 „ 
4-97 „ 
0-66 ,. 
) Lehmann, the following 



44-58 
718 
5-99 
2-48 

13-78 
2-43 



Chlorine .10-41 

The (lah of wliey consists therefore mainly of potassium chloride 
^-l9-94 per cent.) and potaasiuni pho'^ph&te (21-04 per cent.) 

Taken in snuill doses whey produces no particular effects, 
but wheu drunk in larger quantities ( 1 J to 2 lbs. or more daily) 
it causes increased action of the bowels, occasionally watery 
stools with abdominal pain, and in some persona a lessened 
appetite or even well-marked dyspeptic symptoms. On this 
account the use of large quantities of whey has been very 
generally abandoned in favour of moderate doses of 500 
grammes daily. Whey further acts as a diuretic, and that, 
according to some observers, not merely in virtue of the water 
but as a direct consequence of the salts it contains. To these, 
and especially to those of potash, U. May ascribes the fact 
that whey induces symptoms not unlike those noticed after 
the use of wine, especially increased action of the heart and 
temporary acceleration of the piUse. Lastly, it is said that 
whey relieves irritable cough and favourably influences the 
eecretion in the bronchi. 

In endeavouring to explain the therapeutic action of whey 
some have looked to the mere quantity of milk, sugar, and 
salts present, while others have insisted more on the influences 
exerted by these on the digeative organs. Beneke views whey 
as a food poor in nitrogen, and the whey cure as a foi-m of 
diet in which milk salts and milk sugar are absorbed by the 
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organism without a corresponding amount of albuminates. 
But even su^jposing any advantage to accrue therefrom we 
must remember, as J. Braun has urged, that in whey cures 
we are not dealing with an exclusively whey diet, and that 
over and above the whey the patients take as much food, 
nitrogenous and non-nitrogenous, as their needs require. 

The quantity of organic foodstuffs which is taken in whey 
is certainly small, but it is highly probable that they are pre- 
sented in a state of solution and a form easily absorbed. The 
richness of whey in salts may be of more importance, for it is 
not impossible that under certain circumstances an excess of 
these may be beneficial. At present, however, it is not possible 
to give a satisfactory explanation of the Ttwdua operandi of 
whey cures, since a nmnber of factors besides the mere con- 
smnption of a certain quantity of water, milk sugar, and salts 
have to be taken into account. 
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ON KOUMISS CUEE3. 
By Dr. Stance, 

iKf i« tif CliHtc n/ I'rofrttar fSeiieald at f. J'ftirihiiry. 
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Altiioucii Bevei-al allusioas occui- in Uie writings of Heiodotus to 
the preparatioD of koumiss by the Scythiuis, and it must uonsecjiientlv 
ItHve been known from the eiirliest times, it tR ouly within tbe lost 
forty years that this di-ink iias been exiimiiied scientifically, aiid many 
(juestions still awnit solution.' This will be the lean svLrpiising when 
one reflects that in tie Stepi)e3, far removed from all scientific appli- 
anc^et, even the simplest exuininutiDn is beatt by nlmost inmii>erable 
difficolties, and we have not at present a angle exact analysts of 
the koumiss of the Steppes. Seeland wns the 6i'at to analyse mare's 
milk in the Steppes, and he found a somewhat larger propoition of 
otsein than Biel and Stahlberg, who examined the milk of Steppe 
mares in St. Petei^burg and Moscow, give in their atmlyses. One 
cannot, however, attach much importniice to this cirrninstance, since 
Seeland has neglivted to dcscfibe the method of imalysis he followed. 

Under drcumstances of such diffitulty we ncod not wonder thai 
the influence exerted by koumiss on melabolism in Uic organism U 
Btill iinlmown. The enquiries so carefully conducted by Boikolf on 
the metabolism ihiring a kunmiss diet are not ci>uclasive, sinm tb^ 
were pursued during the winter in St. Petersburg with a koumiss pre- 
pared from the milk of mares under conditions of climate nnd food 
totally different from tho^e of the Steppee. 

Although wc are not in a position to prove directly by (igiiree tlic 
jnin of the organism in albumen and fat during (he employment of 
kumiss, nor to make any precise statements as to tJie clinnges in 
' Fur full liislorical notices mnj Knirik. 
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Hi-terial tenflion, it muBt not be hastily as§ume<i tbftt koiimiae belongs 
to the class of untried remetiies. 

Koumiss claiiUH Ji foremost place among those articles of food 
with which iinfoHuni\toly physicians interest themiiolves lees tliaa 
they do witli drugs, and k mass of unimpeticluible experience and 
observation ascribes to it a special value in chronic dlseasee of the 
reapiratory organs. Throughout Uie entire literatiu'e of koumias it is 
maintained by all obaeF\'erB that sUrtling results follow its use in the 
treatment of phthiKit; and chronic diseases attended by exhaustion and 
wnsting. Those only who have never been in the Steppes iind who 
judge of koumiss merely fixim books or theoretical etandpoints view 
these HuccesBee with scepticism. Already physicians who have insti- 
tuted experiments uith kounuKK in St. Fetersbui^ and Moscow expre^ 
themselves more favourably. Finally, the experience of the Steppes 
preeentB the most surprising facts as to the cure of phthisis and other 



In the following geuern! review of the RusbJuj lileratiirt! on the subject 
of koumiss all quMtions in which diSetenl ohson'ors hsvo interesi«d them- 
aelvee will be touched on with the utmost brevity. At thesume time I shall 
mention what aulhoTs linve IrcAted this or that queetinn more exhaustively, 
and I shall pi more closely into disputed points. In the special review of 
the labours of individual aulhnrs I shall refer bt^efiy lo all works wbidiare 
not mere reproductionii of olhera. Derides the sixteen treatiacs that I iJiall 
discuss there are in Ruraisn literature numerous articles in ]iitriadicsls and 
t number of compilations which I shall pass oviT as presenting nothing new- 

Koumiss is the feimented milk of the Steppe mares, which serves 
OS a food and an intoxicating drink for all the nomadic peoples of the 
south-e&stem Stepjie country of Itiissia. Tlie quality of the milk na 
well as of the koumiBS made fraui it depends gi'eatly on the various 
, conditions of countiy and climate, and of the food and the breed of 
the fttiimnlB . Ne.irly all authorities ai'e agreed that the best koumiss 
and the best results of the koumiss treatment can be had only in the 
Stepper themselves, although they admit that koumiss made in other 
districts, as in Moscow and even in St. Feterahnrg, {rata the milk of 
Steppe mares driven thither may be of use. Stahlberg is a solitary 
exception to this general statement, since ho attributes the greatest 
importance to the breed of the mures and calls in iiuestloii the in- 
fluence of food on the quality of the milk.' Karrik lias published a 

' The jK>lciuic inainlaincd on this point between Slalilborg and PostnikoS 
partakes unfortnrmtely of a personal clumtcter. Stalilbei^ Imving a koumiss 
euro eatablu^iimenL at Uoscow and appeimng as a, rival of Postnilcoff, whose 
insUtnte is at Ssamara. Impartial judges give the preference to the kODmisa 
cure in the Sieppp.". 
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Surly exlmuEtive description of the flora of llie Hteppes, and its 
general chai-acter eonaista in the predominance of dry gi^assea rich in 
snccbnriiie matter. The bi'eed of milk-yielding mares is the product 
of artificial eelectioti tbixiiigh the couree of maoy centuries and 
poesemes specijil features — viz, a large nddei', secreting abunJance 
of milk of a somewhat anomiiious chemiciil comj>ositiou.' Most 
autiiors believe the climotp of the Steppes to be a veiy healtliy 
one, but flonie hold an oppowte opinion. The probable explanation 
of these discordant views is that its advocateR speak of the sunimer 
months, which present a very hot, diy climate with but sligtit diurnal 
variation of temperature ; while the opponents of the Steppes, 
among whom we again 6nd Stahlberg, insist on the great annual 
variations and the low mean tempemtnre of the year, due to the 
extreme severity of the wint«r's cold. The numerous and admirable 
observationti of Ukke at Ssamara have so far solved the question as 
to leave no doubt that the summer climate of that place ia most 
favourable for the treatment of chest complaints. 

The preparation of koiimins demands both knowledge and expe- 
rience, and is best done by the nomadR, who now conduct the opera- 
tion in all koumiss establishments ; for the attempts to get it made 
by Russians have in most iustnncefi proved foilm'ee. The eesential 
point is the most scrupulous clpanlineea : the milk mast be beaten up 
suffidentty, with a proper quantity of the ferment, ic. An exhaus- 
tive description of the different ways of preparing koumiss with 
artificial and natural ferments, as well aa its preparation from cow'i: 
milk, is to l>e found in the splendid work of Poloubensky, which was 
published in 1665 and is still one of the ver}- bec^t ti-eatisee on the 
subject. 

An esact insight into the chemical processes which take pLice 
in the preparation of koumiss will be found in Stahlberg, dltliougb 
othens befoi* him had conceived of them ooiTcctly when they defined 
koumisii nA mare's milk undergoing at one iiud the »ime time acid 
«nd alcoholic fermentution, the latter process being encouraged by 
all possible mettns. Front a chemical point of view koumiss presents 
a drink the composition of which is constantly chntiging, as the ktast 
obeer%'ntiona of Biet well show. 

As to the ph}-siotogicnl action of koumiss we find but few ojiinious 
exprftseeil by early writers. The case with which very large quan- 
tities can be taken has, howevei-, mused suqirise t« all. Tliose 
who have watched the lu-tiou of koumiss during a hot, dry summer 

■ An exhauMivn aconnl of ilic bn.H.'ilii aii<1 niinlyM-' of tlic milk ul cneli will 
|i foalul in the work of ttliihllH'i'^'. 
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n hia otberwiiie ivdmir- 
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spoak of its diflplioretic virtues, wliile those who liave done » in & 
cold and rainy HE'iiEon consider it diuretic. Closer observations of its 
phyBiotogioil action are to be found in Poloubensky, PosUiikoff, 
Boikoff, and Kai'i'ik. The interesting and very careful labours of 
Boikoff were carried out unfortunately at St. Petersburg during the 
winter; but even under these unjavouroble surroundinge his reeulbi 
are liighly interesting. He n.scertained during the administration of 
koumiss a small but daily inci'eaaing retention of nitrogen in the 
organism. Ou the other hand with a diet of eow'e milk the retention 
of ni'jogen was at first greater, but it rapidly fell off on eacb succes- 
.sive day. Boikoff's experiments gave an incrense of body weight, easy 
digestion of large quantiti€« of koumiss, increased secretion of urea, 
acceleration of the heart's action, Ac. It is obvious that in his 
laboratory Boikoff could form no adequate conception of the thera- 
peutic value of koumiss, and his notions on th 
by a certain luiiwte and in no sense founded oi 
able work. 

The greater part of the litemture of koi 
therapeutic action, and espetially directed to the trestment of par- 
ticidar diseafies, aa eonsumption. Until the sixties of the present 
century pulmonary consumption was held to be incumble, so much 
80 that although an improvement in individual syuiptoros had long 
been observed, men would rather assume an error in diagnosis than 
adroit a case of recoverj-. In course of time incontrovertible instances 
of the cure of consumption have accumulated in ever -increasing 
numbers, so as to have brought about a revolution of opinion on 
this point. 

PoBtnikofi' describes, for example, lbs autopsy of a consumptive patient 
wbo bad resided for four years in a koumiss establishment, and was com- 
pletely restored within the Brst year, tlioug-h he later became again atfected. 
At the autopgyfrihiU cavities were found alongside the cicatrices of those thai 
had healed. 

Caaes in which coasumptives have had Iheir lives prolonged fur yean 
are often recorded. In one of the latest works, viz. tliat of Karrik, are 
several well-authenticated cajws of consumption in which either a complete 
ctu« was effected or the patients' lives were prolonged for deoonnia. The 
cases collected by this author present startliug results, and bis Biati^^tical stale- 
raeiita place the koumiss cure very high. The oheerTations of Karrik are, 
however, in bo many ways at variance with the opinions of others that one 
must await further researches before forming a definite Judgment, 

This much, however, appears to be already established, that 
koumiss has cui«d many cases of consumption, or at least has 
lengthened life. But one must not forget that most of the cases of 
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recovery Imve been reronied by physicianfi who have pi-actised in the 
Steppes of Orenburg or Ssiimani, so tbat the inftuence of the country 
and climate on the pathological pi'oceases must be taken into 
iiccotint. AInny auUiontieK, nnd among them Kan'ik, are unonimouB 
in recommending consumptives to avail tbemeelves if {xwsible of the 
koumiss cure in the 8toppei, while other dineases may derive benefit 
from treatment in urban inetitutiouB. 

In publicatiouB issued last year a gi-eat inSuence is ascribed to 
koumiss in chronic gasti-o-int«etinaI cntarrh. I have myself in my 
work expressly pointed out the value of koumiss in these diseaaes, 
and have given several demouBtrHtive historiee of patients in support. 
Such bad been already observed by Polonliensky, but oeem to hare 
subsequently fallen into oblivion, 

Sambrachitsky lias given reports of over twenty-five cases of 
typhoid in which he employed koumiss during the period of highest 
temjverature. 

Earlier writers used to give a rather liii'ge catalogue of conditions 
contra -iudica ling the use of koumiss ; but in course of time not a few 
of these have disappeured, and at the present time there are but few 
forms of disease in which koumiss is denied. It is long since pr^ 
nancy wns considered a contra- indication, and diseases of the kidneys 
have been treated Biiccesefiiliy with koumiss. Only those of the 
heart and great vessels are still held to ])reclude tlie koumiss cure. 

These questions — that is to say, the litemtui'C of the subject — hava 
been fully discussed by Herzcnstein. 

It is in truth no matter for surprise that there should be but few 
contra- indications to a dietetic remedy, and tlie feeling of recent ob- 
serveis against the necessity of any special diet during the koumiss 
tnatiuent is clearly exprcsseil. The older the writer the more foods 
and drinks do we find forbidden by biin, while later ones prescribe a 
pfttticuliir diet only in reference to the state of the patient's digestive 

Formerly enormous iiuuntities of koumiss— more even than ten 
litres a day- were ordered, but now there arc few physicians who 
doeu such doses reasonabli' luid very few ))ntients who ran drink bo 
much. Pei-hape there is some truth iu the suggestion of If er7.enstein, 
who connects the tendency of physicians towards smaller doses (five 
litres) •*n%h the disaj)[teai-nn(« of the pacturaged and herds of maree, 
which has made koumiss harder to obtain, but it is certain that one 

r rarely finds a patient who can take more than six to eight titres 
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Spassky compared tlie milk of different luiimals, und remarks od 
tlie peculiar characters of mare's milk that it contttiuE leas fat and 
casein but more sugar than otlietB. ilia statauents as to koumits 
are based on the CTidence of Jarotskj-, who described th* various 
modes of preparation, characters and action of this drink. Ja- 
rotskf repre^nte the manufacture of koumisH as b^g very simple. 
The fresh-drawn mare's milk is poured into recently smoked out 
leather bottles or skins, called aahae, and treiited either with so«r 
cow's milk or the residue of old koumisK which has lieen well dried 
and preserved. The akinn filled with milk are kept in a warm place, 
the milk is frequently shaken, and in the ixiurse of tiu«e or four days 
the koumiss is finished. It is a nutritious Gpirituous driok with a 
slightly Bour taste, of which two kinds are distinguished— one light 
and unfermented, having a gently laxative action, and ariother strong 
and old, which is more used. Want of cleanliness spoib the koumiss 
and sets up puti'efactivo changes. To avoid this our author recom- 
mends the UM of an artificial ferment, which is prepared as follows :^ 

Two tablespoon fills of wLeaten flour ai-e mised with water, and two 
apoonfalfl of millet, one of honey, and a liltlu beer yeast are added. Thff 
niiztuTe h stirred up with some mare's milk to the conBistence of gruel and 
left to stand in a warm place. It soon turns sour and b^ins to ferment.. 
It is then lied up ui a email linen rag and put into the vessel in which the 
koumiss is to be made, and about &ye litres of freah-drawn mare's milk 
slowly poured Id with constant stirring. The milk then, if kept at a tempe- 
rature of 86° to 90° F., ia at the end of twenty-four hours in a state of fer- 
mentation, and forms an agreeable, addulous, spirituous drink. It is then 
bottled, corked, and kept in a cool cellar tiU wanted. The same mass of 
ferment mil serve for the proparaiion of several portions of koumiss. 

The be-st koumiss ia made in Maj-, June, and July, from the milk 
of light-coiourod mai-ea which have not been put to work, and pas- 
tm-od in the Hteppet^ not far from mountain ranges, where they caa 
find flowing wat«r and salt beds. It is also well if the mnres can 
bathe fre*[uently, They should not have hay or oats. 

Spaasky praises koumiss in diseases attended by emaciation and 
loss of strength, scrofulous abscesses, rickets, chlorosis, scurvy, atrophy 
in children, also in debility conse<|uent on venereal excesses or onaniBm, 
and even in tabes dorsualis. 

During the treatment the patient should be relieved of all anxietyr 
but should no less avoid exciting pleasures, and should lead a quiet 
country life, rise early, and take a glass of koumiss every half-bour. 
But during the two hours preceding the middu}' and the evening 
meals a pause should he made, in order to avoid spoiling the appetite- 
for other food. The diet should consist mainly of meat and fatty 
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foods; Bweera, frnits, and Ralitds should be avoided. The patients 
should also abstain from the nse of tea and coffee, and spirits should 
be tAken only by tho^ lu^iistomed to tlieni »nd in small doses. The 
diarrhoea which oft«n acL'om panics the use of koumiss may be checked 
by lime water.' 

According to an article by Homenko in the same journal there 
are two kinds of koumis.«, one light iind slightly fermented, the otliei: 
strong and highly fei'mentcd.^ The properties of koumiss are the 
following : — 

Even in Urge doses it dues not inconvenieuce the digestive oceans 
and is well borne by invalids; the urine is increased by it and the 
bowels become regular. The stronger koumiss, if taken on an empty 
stomach, acts as a feeble intoxicant. The blood after a coin-se of 
koumiss is richer in fibrin and hiemoglobin, and after two months' 
treatment the patients feel better, acquire a good complexion, and 
become stouter, especiaUy those whose cmacintion did not depend oa 
any organic disease. Koumiss, being so nutritious and easily digested, 
soon effects a restoration of the tissues, and its advantage over all 
other dietetic remedies comtists in the fact of its containing, over and 
above the ordinary nutritive materials, alcohol, which aids the diges- 
tion, carbonic aci<l gas, which relievos the irritability of the stomach, 
and salts acting mildly on the intestinal canal, so that koumiss is at 
once a food and a digestive. But it cannot be used in all cases— such, 
for esample, ns full-blooded subjects, who suffer from pres.«ure of 
blood and incline towards apoplexy. In habitual constipation and in 
pregnancy also it is hurtful. On the other hand koumiss is especially 
naeful in all chronic diseases of the lung with wasting, in scurvy, 
chlorosis, in many dropsical states, also ui chronic mercurialism and 
in convalescence from tyi>hoid fever. The most striking effects of 
koumiss are alwajrs seen in general exhaustion and ini|iairment of 
nutrition. 

The koumiss cure must In begun with a few gla&ses only of the 
konmis.''. so as to accustom the iligestivo organs to it. The patjent 
should afterwords during the summer months drink as much koumias 



' SpacKky, ' On Millc in Qcncral and on KobriUs in ParticQlar.' JUlil. Xai, 

■ Homi'iiko, ' On the Curalivo Action of Koumisa in Certain Ditcaws,' 3fiMt- 
3lrd. Journ-, 1842. Thu wn(«r tntrodncca hi> subject with a txnuidcratfon of 
nwdlafnca in gcDcnil. giving tLf^ prvfertniu lo snch as are most cBiit;r lolemtcd 
The miacrnl drugi are, he sayti, leaat so, tbo vi>|feUibiu better, but the animal 
an bc«t bomu of all, anii among tliesc buutaiM takc« Ihii drat place. Thus 
hiilTnitff ranks not with foods bnt with drugs. Ho aaoribcd to it his ova 
7 frum a long nnri severe affection of ttio Inngs with Impaired digcslion. 
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M poaaible, keeping to a meat diet and avuiding fruits, sire«tfl, uk) 

Daal ' ftlito describes koumiso ae an iinpcu'tAOt article of food and 
of medicine. To make it lie states that the xaby (leathern sack) is 
fiUeil witb marc's milk, to which the residue of some uld koamiss Is 
added, and fivquently shaken. Among the nomadic races of the 
St«ppea it is the custom for eveiyone who enters the tent to take up 
the skin and shake it aeveral times. Maiv's milk contains mnch 
sugar, but little casein and fat. The propci'tiea of koumisa, according 
to Daal, are a sweetish sour taiite and a peculiar rough odour ; it 
quenches thirst remarkably and imparts a feeling of high spirits ; the 
appetite is not mntennlly afiected, althougli a sense of hunger is for 
the time appeased. The most remurkahle &ct is that while large 
quantitiea of koumifs are easily digesteil half the quantity of water 
or rf any other drink would be felt inconvenient. Tlie intoxicating 
action of koumiss is very filight and transient ; it is essentially nutri- 
tioiis and blood-forming. It causee frei> perspii^tion, and the secre- 
tion of urine is therefore not so grott as one would expect after so 
much fluid had been taken in. The foeces are in small bulk, and 
there is as a rule a tendency to constipation. Koumiss is drunk 
with ea.«e, and as much as twelve litres daily may be taken without 
any incouvenence. Its curative effects are seen after the end of a few 
weeks ; the patient feek Uimaelf fresher, his complexion improves, his 
breathing is deeper, >tc. After a severe winter, which imposes great 
hardship and even actual starvation on the nomads, the rapidity 
with which, thanks to koumiss, they recover themselves is astonish- 
ing. This author doubts whether there is any other food capable of 
restoring lost strength so speedily. From these practical coneidem- 
tions he drows the ToUowing indications for its use ; It is of special 
value in diseases where a diet rich but easily digested, and which 
taxes the digestive oi^ans a£ little as possible, is indicated. It is not 
asserted that advanced consumption will be cured by koumiss, but 
this result is assuredly attained in cases of predisposition to phthisis, 
and even in the later stages the general state of nutrition improves 
cotispicuously. In order that the koumisa may not disagree several 
other food.", as some »iuc««, all sweets, and coffee, should be pro- 
hibited ; it is also better not to permit the use of wine. The best 
diet is that of the nomads — a piece of bread w-ith ronst mutton and 
salt, fifteen to twenty glasses of koumisa drunk duiJy — and the 
patient should live in a tent {kibilka) and walk well. Hunger and 

' Daal, ■ C'oncpm[ng Koumiss,' Jeur/i. ••/ the Mtiiiitrj/ uf the Jiilerif 



ON KOUMISS CUnSR 351 

habit osuikUy overcome the repugnance to the not over ctean prepnm- 
tion of the koumiss by the nomads. 

The koiuniss and the air of the Steppes ia piefetable to the use 
of koumiss elsewhere. 

An article by Waradinoff,' who was not a medical man, has no greut 
weight )ti koumiss literature, allliough it is frequently quott^d; but ns n 
senaible nan and a keen uhBerror he underatood and judgnl convctly in 
many things. 

WnrBdinolT laments the entire absence at exact knowledge on the aubjeet 
of koiuniss, and that no one knows where he can even get tlia genuine thing. 
If one go, be says, to the Steppes on purpose, one probably falla into the 
hands of adrenturers, who charge exorbitantly for bad koumiss and badly 
cooked miittou. Ho then describes the ordinary mode of preparing kouiuiss 
in the Steppes, and also that followed at the then solitary koumiss institute 
of PostnikofF, who paid conaderable attention to the whole question of the 
koumiss cure, and opened an establiahment in the neighbourhood of Ssamara, 
where comfortable quarters, good koumisH, and good fare are to be had. 
Then Waradinoff underwent a course of treatment and remarked the bene- 
fidal efiecto both on himself and others. As to the therapeutic action of 
koumiss, Waradinoff as a layman refers to the ubove-quoled pasMges from 
DaaL For his nwn part he adds that be ci 
should be eujoined wifh the koumiss cun 
did — i.e. to drink as much koumiss as they c 
atomacb, to increase the quantily gradually, but i. 
no particular dii^t. 

Seeland collected his observations made in the province of Orenburg 
during a residence of two yeara,' and to him we owe the only unalyses 
of mare's milk which Irnve been carried out in the St-eiipes; be does 
not, however, give any information as to the methods employed. 
With re&pect to its component parta mare's milk most nearly re- 
Benible« woman's milk. It is thin and tiweet. Its specific grikvity 



why a special diet 
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1 without over-filling the 
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varies between 1,018 and 1,1)29' when the n 
milked four to six times a day. 'The avcmge i 
uialyHen are shown in the following tohle : — 
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f Waradinoff, Jnm. tftha Min. a/the Inlrrim; March tS69 (Runlan;. 
,' On Koamina: XodrrH IMMh». txei, fiS.niiil 1863 (Ruwiaii). 
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The casein of mure'a milk gives only a light Bediment in the 
veSBols. Kouinifi.« is mnre's milk that has unilergone simultaneously 
lactic and alcoholic fermentation. The latter ia set up by Lho addition 
of a ferment and the iu.-tion of a high lempersture with frequent 
mechanical movement of the liquid. A part of the milk sugar is con- 
verted into lactic acid nnd pai-t into grape sugar, which is afterwards 
broken up tntJ3 alcohol and carbonic acid. The shnking favoura 
the alcoholic fermentation and ensures a proper mixture and com- 
minution of the undissolved constituents. 

The mode of making it differs, according to Seeland, in different 
tribes. Usually a narrow -necked leathern sack is taken, filled with 
the milk and some of the ferment, which is either old koumiss or 
simple sour milk ; they are stirred with a stick. Tbe sack is put to 
stand in a wiirm place and cai'efully shaken. For making good 
koumiss the utmost cleanliness is necessary : it must uiso be carefully 
mixed and not diluted with water or the milk of other animals. The 
vessels used may be of wood or glazed ware. The quantity of the fer- 
ment and the temperature have a great influence on the quality of the 
kouDiiss ; its fitness for use is detciinined by the taste, by which also 
one judges whether enough ferment has been introduced nnd whether 
any change of temperature is desii-nble. Good kotmiiss has a very 
agreeable, slightly acid taste, and while being di-imk the carbonic add 
gas rises into the nose. In appearance it presents a homogeneous, 
milky, foaming liquid containing about 1 per cent. oF alcohol and 
lactic acid. Introduced into the stomach it causes an eructation of 
carbonic add, lasting for a longer or shorter time. Fresh koumiss 
induces more or loss rolling in the bowels and often dinrrhtea; old 
koumiss gives a, feeling of burning at the epigastrium, and frequently 
leads to constipation, but that of medium age may be drunk without 
the least inconvenience. Seeland drank easily ten bottles daily. 
Meanwhile the appetite is not lost, though light food only should be 
token, no other drink than koumiss, and no sweets, since these are apt 
to spoil the appetite. Seeland explains the easy digestion of koumiss 
by the small quantity of alcohol present, which stimulates the secre- 
tion of the dige6tivejuices,ns well as of carbonic acid, which diminishes 
the irritability of tlie stomach. During a course of koumiss in hot 
weather there is a copious perspiration, while proportionately less 
urine is secreted ; in cooler weather the renal secretion increases, as 
the cutaneous is less. 

When the temperature was 2ff'C. (68 ''F.) Seeland drank dcdiy about 61itres 
of koumiss and | litre of tea, ate about one kilop-amme of mt»t, walkvd 6 to 8 
BngUsb miles, and slept 8 hours. At the same time he tecreled 3,200 to 3,800 
■cubic centimetras of urine with ft sp. gr. of 1,010 to 1,011. While be usually 
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passed >')0 gTHmines of sulida iu Uie urine t}ie daily cxurelion during the, ' 
kouuiii«t cure wns 0() ^rauinee. 

From the increase of the urinary solids during the koumiss cura 
Seeland n^umes an iuci-eiL8e in metabolism. At the same time the 
body gains rapidly in weight, for, notwitli standing the watery cha- 
riu4er of tlie koiuniss, the qunntity of solid constituents taken is very 
great. It never intoxieateB, the pmportionof nk-ohol being too small, 
but it often produces a tendency to sleep, mental languor, and aver- 
sion to work. Seeland remarked a. Btrong excitement of the sexual ' 
organs, which he attiibuted to the alcohol, animal diet, and heat of tbd 
&ir. The chief peculiarity of koumiss is its easy digestibility, and on 
this rest tlie various indications for its use. It is especially valuable 
where a food is wanted rich but light, and one which shntl produce its 
results as speedily as possible, as in scurvy, unaimia, ohiorosifi, maras- 
mos, convitlescence from typhoid, and tuberculosis. 

SeeUnd waa ordered to a Bashkir village with twelve invalid soldiers fur 
koumiss Ireatinent ; nine of them were iu one or other alsgc of jihtliiBis. 
Nearly all showwl eymptoms of destructioQ of lung tissue- — nainelv, dulness 
at the spicee. bronchial breathing, soDorous or even cavemoui riilei, 
tympanitic resonance in circumseribed places, &c. The whole of the patients 
beoune stouter, ceased to cough and slept; tlie evening rise of temperature 
eubnded and Ihe appelitu returued. The objective changes remained gene- 
rallj unaltered, except ihat the rales became leas numerous and loud. 

Such results, achieved in the course of three months, Seeland considered 
as most encouraging, since ho held consumplion to be incurable. He waa 
qoiti! contented with an improvement nf the general cmdilion and the 
disapiwaraoee of the barosHing cough, the sleeplessness, and the fuver. 

Seeland does not believe in any specific action of the Steppe 
koumiss, which cnnnot be endowed with n special betUing power, 
ori^nating solely in the Step|«'8. Even bh regards the ^^rtrnien (awl 
grass) it is far from growing everywhere where konmiss is made. 
He lays greatest weight on the marts themselves, and differs from 
Postnikoff in his opinion of the climate of Ssamora, showing that, 
on account of the frequent fluctuations of temperature— severe Irost 
and winds in winter and dry beat in Bummur — it is nob nearly so 
tolerable as Postnikoff averts. 
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ever, giveu exoellcnt rcBults. sa.i» not s few ctwen are completely cured, 
while in others a eonaiili-rablit improvenieiit is obtAined ; but lliie is oii\j 
in Uie earlier stages. If larfre cavities have formed, or bigli Jever or hiBint]- 
ptyas be preaent, the koumiss cure but hfwlena the progress of the diaeue. 
Altbougb Radakoff ascribes a cntaiu value to the forage of tlie Steppes 
and the race of marea, he tKiliuves tbnt ibe«e mnreB, if brought to Moscow, 
would continue to yield milk of the same character. The queatioa of the 
praoticabilit J of preparing koumiss in Moscow soems to hnve been settled by 
Stahlberg, who obtuins very good results in his koumisa cstabliabnmnt in 
thai city. 

Fe«ling that the trentment of typhoid diseases conuals essentially 
in nutritjon and stiinnlation, Sambrscbltsky determined to try the 
effect of koumiss in an apparently hopeless case. Tlie patient whb at 
thetwelfthday ofthediReaaein high fever and unconscious ; thestoola 
were liquid and offonKivo, the features sunken, pulse threadhke and 
very frequent, find muscular twitchings and decubitus completed tlie 
picture. The piitieut now received at short intervals spoonftilB of 
koumiss, and as soon fla the following day a reaction could be perceived. 
He rapidly improved from this time, and, encouraged by this happy 
t«eult, SambrBcliitsky treated several other cases with koumiss, all 
of which recovered.' 

According to Bogojiiwlensky,^ koumiss is a spiritiionB and highly 
nutritious drink used by nearly all the nomad i-aces of the southern 
Steppes. Mare's milk, from the relatively large proportion of stigar 
it contains, is the only kind available for its preparation. The St«ppe 
mares give, especially during the spring, abundance of milk, from 
which the women make koumiss until the approach of winter. 
Those mares are considered the best which have foaled in March or 
April and are of middle age. They ate milked fi-om four to eight 
times a day, according a» the foaU have had access to them just pre- 
viously or not. Each milch mare yields about six champngne bottles. 
Mare's milk, like mother's milk, is thin, sweet, and foams with ease. 
In spring and autumn t!ie milk is thicker, but in summer, when the 
grass is dried up, it becomes thinner. It tums sour sooner than that 
of other animals, and when drunk is apt to cauhe diarrhcea. For its 
preparation either leathern sack.s with a stirring-rod or narrow-necked 
tubs of lime wood are used. 

The different kinds of koumiss have different tastee ; the weftk 

' Saaibrsohitsky, ' On the Curatice Effects of Koumiss in l^hoid Fever," 
Modern Mfdidnr, \»%\, No. 31 (Russian). 

• Bogojawlensky, CemjiMe Praetieal ITandbaok of tAi' Sfaniifiiat«rt of 
Kfluviiti iiHi/ lit Emphrtjimnt as a 3!ediciiuil Driiik (liuisiauj. Bsflinara, 
1S63. 
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one-day koumiss is agreeably acid, gives no eedimetit, and corked in 
bottles effervesces. Each day the koumiss becomes stronger, ila taste 
sharper, and the smell Jess agreeable. Such koumiss eontains much 
HCetic acid, but corked in bottles it remains longer undecomposed. 
The coui-se of the fei-mentntion is arrested if it Iw heated above 95° F. 
or cooled below 45° F., but it then un<lergoe8 rapid putrefaction. In 
hot weather the vessels (ire placed in ice or burieil in the ground. 
\Veak koumiss bottled nnd corked and kept at a temperature of GH" F, 
to 82° F. becomes of medium strength on the second day and of full 
strength on the third ; sudden chiinge of temperature spoils it. The 
Bashkirs drink enormous quantities of atntng koumiss for the pur- 
pose of intoxication ; and they do not waste the spoilt koumii^, but 
drink it mixed with milk or water. Koumiss ia often watered to 
'Cheat the buyer, though water should never be added to good koumiss. 
For many patients with chest disease;* a journey lo the south should 
follow the koumiss treatment. Mare's milk as such fi-eiquently gives 
good results, provided always it does not cause diarrbtea. 

Koumiss strengthens the system and stimulates in several ways ; 
patients who from weakness and asthma wera unable to walk take 
long walks ufter a fortnight's treatment. Great quantities of koumiss 
letul to no inconveniences whatever ; they cause no pains in the epigas- 
trinm, the appetite improves, the bowels become more regular: the 
-fsoea are but slightly coloured, of firm consistence, and without odour. 
Koumiss induces free perepinition and abundant diuresis, any ten- 
ilency to urinnry deposit disappearing, Cough and dyspncea cease or 
become less, the expectoration is more liquid and transparent. Some- 
times slight inloxitstinn is observed, followed by flushing of the face 
and giddiness or prolonged sleep. Morbid secretions from the mucous 
membranes disappear, some wounds, especially scrofulous abscesses, 
heal rapidly, the ]iatient becomes stouter and acquires a fresh com- 
plexion and good spirits, the body weight and strength increase. 
The effect of the diet as well as the air of the Steppes must be 
taken into actount. The treatment in the Sloppes lasts two or tliree 
months, and Is often renewed in the following summer. The koumiss 
is richer in autumn, but the spring ia the healthier 
Steppes. 

KoumL« can be msde everywhere. There is a proverb among 
the Biishkii-8, ' Eat mutton and drink koumiss, and you will always 
he well,' but the kouml-<s must be good. Itogqiawleusky eonaidera * 
previous course of mare's milk to be needless, and advieos beginning 
at once with koumiss. At first two or three JMittlesof weak koi 
«hould be drnnk daily, and (he doses and strength gradually increoscd 
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until at the «'i)d of two weeks »is to ten bottles a day have been 
renched. Some peraous go lui fnr as fifteen bottlen daily by the third 
■wetik, but such caam are i-are ; nsnally, howeTer, five to eight bottles 
sxo drunk every day. TIiof^' wIiu liegiu at once with large dosee 
poon fee! n. repugnance to it, nud are i-omijelled to I'eduee them. But 
of really good kouniisii one can tiike enormous quantities, especially 
if the wentlier be warm, walking exercise taken frei^uentty, and 
other foods and drinks restricted. Warm koumi»« ie easier drunk 
than L'oM, and it is best given at a tempei'ature of 82° to 95° F. 
In the enrly morning the pittient tries to drink as much as he pos- 
sibly cun, leaving off a couple of hours before breakfast; a 'nm'l'"' 
pause is made before tlie noonilny and evening meals. 

The occurrence of conatipatioii calls for no special treatment ; 
diarrbcEa, on the contrary, is very weakening, and must be promptly 
checked either by a change in the kind of koumitis, or by warming 
the drink, or, in more obstinnte cnses, by suajwnding the koumiss 
cure for a few days. Should the diarrbfea be owing to some error 
in diet, as the tise of fruits, sweets, or cow's milk, the diet must 
be strictly regulated. Diarrhtsa may be a consequence of want of 
cleanliness in the vessels, inducing early putrescent changes in the 
koumiss. Obstinate constipation that has lasted three to five days may 
be relieved by the use of mare's milk, a bottle of which, Freelt drawn, 
and taken on im empty stomach, invariably produces two or three 
liquid stools. The slight intoxicittion which the strong koumiss of 
the antumn months often produces pas.ses off after a sbort walk or 
sleep. If a sense of pressure in the head or strong [talpitation be 
felt, the patient must for a time resort to the milder form, and allow 
the carbonic acid to escape by pouring the koiimip.s into a boMn and 
leaving it to stand for a few minutes before drinking it. Hemor- 
rlioidftl and menstriiiil htemorrhages call for an interruptiDn of the 
treatment only when the loss of blood is considerable. 

The occurrence of bleeding from the nose i.s also in part due to the 
heat. In bcemoptysia one must be extremely cautious in the ose of 
koumiss, snbstituting mare's milk for it at first and then very gra. 
dually passing over to the milder kiml of koumiss, the carbonic acid 
having been allowed to escape, and la>.lly not giving even this in 
large doses. In dysenteiy koumiss is inadmissible until all diarrhtsa 
has ceased, when small quantities wannol to 95° F. may be prescribed. 
Strong koumiss occasionally induces (ileeplessnesa and hysterical 
attacks, which may be avoided by taking the weaker kinds only, and 
discontinuing these some time Itefore retiring to rest. 

Koumiss w very effective in anceinia and the symptoms dependent 
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lereon, in exliaiistioo from frequent child-bearing or exceBsive 

iutal strain, in defective nutiition, in debility following venereal 

or onanism, in seitrvy and niei-curialiBin, and material improve- 

is to be obtained in phthiab. It is injiiiious in pletbora, iu 

c lucmon'hages during pi-e^ancy, in constipation, gout, and dis- 

rf tbe Iddnpy and bladder. The koumLss cnro is, in fact, essen- 

y nothing more than a high nutrition of the sick-' 

The diet must lie moderHt«, of tnetit, game. Jisli, and boiled v^e- 

; all indigestible foods, Braoked ui- fat meats, uiiiet be avoided ; 

a and coffee, two, are forbidden. No drugs ehould be taken during 

isfi coui-se, though eitemiil remedies may, of conrse, be used 

ifneceasaiy. Duiiug febi-ile conditiuns the koumiss must be dis- 

'OOD tinned.' 

Poloubensky asci-ibes tbe introductitin of fcoumifls into thera- 

{teutics ' Uj observation of the habits of the nomad racea, who throw 

off the many ailments contracted during tho cold and hardships of 

winter so soon as, with the appearance of the freeh grass in the spiing, 

_tiieir mares again yield abiindanci,' of milk, fi-om which kuiunLss is 

Puluuben^ky described exhaiislively tbe dilTereril ways of mBUufacturing 
It is prepai'ed iu leathern sacks, ia eanhen vessels, or in wooden 
BboroB, tlie»< Inst heiag about a metre high, and lo centimetres wide at the 
lie hd is a hole throiifrh which paa^^ a rod, carryiDg at its otiier end 
1^ perforated disc. Tlie lentbem vessel is made of a snioke-driwi horse hide 
n together so as lo make a narrow-necked Sagoa, and is provided witb 
• atiniDg-rod. These leatlieni tts^na are from time lo timf smoked afreth. 
' The earthen vessels are simple nairow-necked jars. Into any of these 
Taiious vessels the ferment ia flrsl inlrodiiCBd. consistiDg usually of old 
konmisa or its Eediment carefiitly dried ; of (bis aboul 200 ^ramnes is mixed 
with S} litres of fraeh milk. ^VheD neither koumiss nor its dried sediment 

' The overwhelming nuijoritj' of the patlcuts who resort to Siainaia arc 
Iihttiisical, and though the cx|x:deoco of the physicians there is, that no com- 
plete core is acbicvcti, yet in uiany ouaes the Iientmcnt gives great relief aud 
arrestatho hirllivr progress uf the disease ; a result towaids wliicli tbe climate 
«t tbe Steppes contnhatea iimeh. 

* This author is of opinion _thal the komuiss cure cao be folluwed out as 

wall with the Itashkirs on tho Siepi>es as in a flrat-class establishment. To 

question ' Where Is it belter t ' lie oniwem, ' Where wo are not ; ' for man 

at all times and in nil i>laccs diauitistied. The topogruphical facts givoo in 

broelmn bare no farther interwrt ; Bashkir vUlnges ate named, whnre one 

can get koumiss and mntton cheap, and so on. At that liine the only cstn- 

Hishmenls open were Ibose of rostnikoff ami Aiinacff. 

' A. ruloubeiLHky, • t)D Koumiss' Itrtl.Jtturii.^tkc Minittry nrilar, 180S 
<Bnsai«ii). 
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in to lie ollaiot^, reciiuiae ia liad to sd utlfidal ferment. To m&ke lliia 
200 (jramnies iif beer yeaat, 100 grammes of wliealen flour, and u spoon- 
ful of honey are mixed in a glaaa of milk lo the Fonsisti-nce of dough. Whr-n 
it haa be^ruD to ris« it is nrappvd in b cloth and put into a Teaael cont^ning' 
2J litres of mare's milk. Oonimon sour milk may also Befre as a ferment. 
The alcoholic fermentation is favoundhy several means, nbore all by freqiuiut 
stirring. By thia means one secures a uniform distribution of the solid 
raaieriala] and baslens tlie alcnliolic fermentation without exercifiiiig any 
appreciable influenee on the lactic Poloubensky explains the action of the 
stirring by supposing that the milk sugar must for its conTersiou into 
alcohol be brought as much as possible into contact n-ith oxygen. The 
l^mpernture for koumiss -making should be sumewhere between 5o° and 96° F. 
Waat of eleanlin«B lends to putrefartive changes and butyric fermentaLon. 
When the vessel and the ferment have beeii got ready, one part of the 
ferment is poured into tea of fresh-drawn mare's milk, and briskly'stiri^ 
duriiii^ the whole day, though allowed to rest at night. If it is deured to 
have hounws of dtSerent Btcengths, three vessels are taken, and tiie first is 
filled with milk and ferment as above described, Next dny its contents 
consisting of iveak one-day koumiss are poured into the second vessel, all 
but a tenth, which ia left to act as a ferment to the fresh milk with which 
the vessel is ajjain Hlled. One has thus at the end of another day weak 
one-day koumiss in the lirst and koumiss of medium strength (two days) in 
tlie secocjd. Procet^ng thus one obtains by the end of tlie third day [i.e. 
morning of the fourth] all three kinds. To start the second course Ihe- 
roeidue of the third veseel is taken ; thus one can have koumiss of all df^reea 
of strength ready at all time?. Strong koumiss can be made in another way: 
medium koumiss is put into a bottle, firmly corked, and allowed to stand 
in a warm, light room for twenty-fijur hours; fermentation goes on in the^ 
bottle, and one gets koumiss of the desired strength. Although the pre<- 
paration appears ao simpie, it requires considerable practical knowledge. It 
is of great importance to suit the strength of the ferment to the voltime of 
milk, to regulate the ferniertntive process, and either tohastenit by wannth 
and stirring or to moderate it by cold, if a really good koumiss is to he secured. 
Of other milks which may be u£ed for koumiss ass's takes the first placfr 
on account of its saccharine character ; cow's milk is lei's suited. From the- 
latler Poloubensky made koumiss in the following manner ; — Into a clemn 
oaken cask he poured a bottle of five-dny-old koumiss to serve iis a fennentr 
adding thereto a glass of warm water ("r" to 8»°iM in which 13 grammes of 
ordinary, or still better nf milk, sugar bad been dissolved, and then a botlls- 
of akimmed cow's milk. The skimming and the addition of sugar served lo 
bring ibe composition of the milk nean^r to that of the mare. The mixluro 
was beaten for half an hour at the temperature of the room, and left to stand* 
for three hours, when another bottle of skimmnd milk was added, and the 
beating resimied for half an liour, till the mixture was uuiform and bubbles of 
gas began to form on the surface. One more bottle of ikjmmed niillr was added, 
and the beating repeated. At the end of J8hom-s the koumiss wasready. It 
was then put up lu well-corked or stoppered bottles, and kept for two or thre* 
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dsy?, Bcoording to the Blren^li desired. Cow's-milk koumiss is not tuabla 
■fter four ditya excfrpt as a fcrmeDtiiig agent. The aamu pructicnl koow- 
led^ and experience are required for DiKkinj; kuumiae from cuw'a milk aa 
fiom mare's. If no stnle koumiss be at liand, thi; artiticial ferment already 
mentioned may be used, but in lliat case the beating must be performed 
aa long again aa in the luual prouem. Foloubensky advised the use of 
koumiss from cow's mills especially in large towns, and for poorec persona 
wlio have not the meane for undertaking so long a journey. Artificial 
koumiaa is much more digestible than fresh cow's milk, and koumiss from 
mare'i milk is good only in summer; in winter it is very hard to get, Bince 
tht) mares then yield little or no milk. Observations on si.x patienta con- 
Tinced I'oluubeuaky that the koumiss made from cow's milk was much 
better digested thim was the original milk, and that its action on the 
nutiitire processes wag the same as that of mare's-milk koumiss. 

As regards ils physical characters koumiss presents a homogeneous milky 
fluid of a sweetii-h-sour taste ; brisk hissing and foaming follow the opening 
of the bottle — indeed, the tension or the gas ia such that the bottles not 
uufrequently burst. The smeti of koumLis is harsh and characteristic, not 
«ily of the animal, but of the plants im which it has graii-d. The laste 
Altera with the age of the koumiss; cleanliness in its preparation is of scarcely 
lass influence ; and frequent bathing of the mares has been recommended as 
likely to improve the Uavoui of the drink— even in the same part of the 
OOnntry the koutnisa does not eveiyn-heie taste alike. Most injurious are 
of cleanliiie^ in its praparatioii and tlie addition of water. The best 
koumiaa ia made in the governments of Samara and Oreuburg. That 
prepared by Annneff in the e<3tnbli aliment at S^amara was, us I'oloubensky 
noertained from personal <>l)serTaliou, pure and free from water. The 
of Postuikoff presented several peculiarities, fur since he has pte- 
fKied it himself it is no Ioniser bottled, but always made in open earthen 

Polonbeusky complains of the great discrepancies among the piib- 

liabed mmlyBes of mure's wilk. His own gave such dtfTcring vuliies 

diat he hua refi-uined frcoi referring to Ihem. He toerely remarks 

rtbat the chemical composition varies with temperature, time of 

j'lnilking, the s4«.son, and many other, tiome of them individual, coD- 

\ iditionH. 

Folonbeiisky observed the effect of koumiss in aevcral diseitacs, and 

r'bcilieveis that he can rei-ogniKO a constant influence on thn fuiu'tioiis of 

E'CeHiUu organs. Af^r tjiking two or tlii-ee glna.ses be remnrke<1 in 

s own pet«on a sensation of warmth in the region of the T<tomacb, 

when engaged in nctivc lioclily exercise two or tluve bottler 

Kuited no inconveuience, though uii e<|ual qiuuiLity of water would 

1 hard to beiu-. This character ho I'XplaitiH by the action of 

I alcohol iind laoiic acid on al»or|itiou. Nausea nevur fullows, 

1 iDterval of two hriiir« is aiifficicut to enable one again (6 
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swallow two bottlc-i. after wliich a Reunation of warmtL iti the 
stomach, (iructation of CO3, nnd & certain Iiusitude come on, lasting 
some time. Such « i)Uiinlity of koumiss as that just mentioned does 
not in the Imst interfere) with the uttual enjoyment of lireakfast and 
dinner. Persons used to koumiss will diink ns miiny as fifteen 
bottles a dny. AJW n week'14 courtie of koumiss the tongue becomes 
ctaLuer. If the koumiss be of the weak kind two or three liquid 
stools daily nj-e the rule, nnd in persons prone to piles bleeding 
cumee on. I'he laxative efTocts of weak koumiss soon pass off, and 
strong koumis.'^ ciiusea eonatipation from the Gnit : so that, ns a, rule, 
on evacuation occurs only once in three day.s. The fraccs ui-e solid, 
almost odourless, glightly coloured, and .small in amotmt in conse- 
quence of the completeness of absorption. Too large doses or a too 
long-continued use of koumi^'s lead to dian-haui nnd abdominal pains. 
Very nervous persons cannot teke koumiss on an empty stomach. 
Poloubensky believes that the soluble constituent*) are at once ab- 
sorbed in the etoma4;h ; the fat and albumen are, after a very sliort 
contact with the digestive juices, rapidly absorbed in the bowel, and 
with Rcarcely any residue. After their passage into the blood the 
ingredients of the koumiss, excite the heart's action and pi-oduce 
an overfilling of the vcrsbIs, the pulse rises to the extent of fifteen 
to twenty beats in the minute, and, although this acceleration abates 
somewhat later, the pulse remains during the whole of the cure more 
rapid and fuller than before. Persons of excitable temperament, 
with a tendency to palpitation, feel themselves worse at the beginning 
of the course. Pressure of blood to the bead is frequently observed, 
with redness of the face. Congestions of affected organs ore of fre- 
quent occurrence ; a fact which must be kept in mind in the treatment 
of tuberculous patients, since in such cases the tension of the vessels 
in the lungs may excite haemoptysis, when one must either suspend 
the treatment or give the koumiss in smaller doses. Sometimes 
htemoptysis would seem to follow the increitse in the volume of the 
blood, but this doca not occur until after several weeks. The 
breathing, too, becomes quicker, which Poloubensky explains by 
the increaJied mass of blood, and consequcut demand for oxygen 
on the one hand, and the diminished capacity of the thoi'HX through 
the upward pressure of the diaphragm by the overfilled stomach 
on the other. The cough changes from diy to loose, the thick, 
tough sputa into a fluid, frothy mass easily expectorated. In 
some observations made on himself Poloubensky found that the 
Becretion of urine was the same as after drinking like volomea 
of simple wat«r or t«a, but that there was not that lowering 
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.variably on an increiLsed 



E the Bpecifio gravity which followed i 
mbibition of water. 

Thus, for example, under ordinary cirPumBtances he eicreled 1,600 cuhif 
rine with 00 frmmmea of Milida. When taking s lar^ (jiiau- 
vatPT tbe urine rose to 2,-lt)0 cubic centimetrm with the Bsme ftO 
■» of solids; nhereas nheu be hnd drunk nix bottles of koumiss the 
! of solids ruse lo 80 ifruauues, though in other rrapecta his diet 
^axae as usual. 

Wheu large quantities of koumiss are being taken tliere is an 

(•increased desire t« mictumt«,undif orethritis be present theeecretion 

i membrane is increased. I'he perspiration ia more 

)pious, anil the excessive seci«tion of the sebaceoos glands produces 

W^ tendency to acne. But koumisri exerts its greatest influence on 

'the geoeral Dutrition, and it has lonji been known to induce a sur- 

prisingd^ree of stoutness in persons previously spai-e, snd in some 

•ctmsampti^'ea. 

By measuring the cLrcumfereuce of the chest before and Hflur ihe koumiss 
cure Poloubensky proved an increase in the course of two montliB nt the 
level of the axillie of '2 centimetres, at that of the ensifonu process of 1^ 
centimetres, in the circumference of the upper lliird of tbe thigh of 1 centi- 
metre, and around the calf of ^ cenlimetre. 

Such an influence on the nutrition of the organism is explicable, 
aocording to Polouljenakj-, only by the imi>rovetnent of the digestion 
and the complete utilisation of the koumiss. It acta also as an 
flxdtor of the genital organs, manifested by erections in men and by 
increased menstniation in women, tlie pej-iod coming ou cnrlier and 
[lasting longer than usual. Sometimes menstniation appears during 
I the use of koumiss in women who had previously suffered from com- 
W; plet« amenoirhisa. Small doseaof koumiss have an exhilarating effect, 
imparting a cheerfulness to the fpirit^, while larger doses produce a 
feeling of drowsiness and sleep. Tbe excitement of the nervous 
system manifesht itself sometimes by sleep! essne.^fi, which, however, 
soon passes away after a few small doees of morphia. Other annoying 
symptoms occasionally observed — a creeping of the skin and the oo- 
currenee of urticariti — are also relieved by morphia. After a long 
coui-se of treatment the jiatientA, as a rule, experience a Hensation of 
gcneni comfort and a great disposition to sleep. 

The daily doses of koumiss that Poloubcnsky saw given ranged 

tram 2 to 9 litres. His therapeutic oIiservHtioiiH were colloct4v] 

|*4aring three jeara and iiferrcd to over I'do patients, of whom the 

Mter number were consumptives. In di.ieiiHOs of the digestive 

B koumiss is especially serviceable, pi'eseuting tbe f 
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forme easy of absoiption, tlio luetic ac\A bI the name timo aiJiag 
digeetiou, the CO, allaying the irritability of the stomach, and the 
alixiliol etimiilatiug the necrction of the guatnc juice.' Acute di.sea»eH 
of the stomach and bowels contra-indicate its employment. 

Koumiss nets brilliantly in bronchial oitniThB, the dry cough imd 
tenacious eeci-etion vanish, expectoration becomes eaay, and in this 
way pulmonary emphysema is benefited. In the later stages of 
phthisis it sometimes hiippemt that the fatal termiiialion is iKistponod, 
though further BUcce»H is precluded by the fact that KUch |>atieDt& 
are not well able to talse much. The treatment is fjir more 
Bucceesfnl in the earlier stages of the disease, when there is no tct)- 
extensive destruction of lung tissue, with moderate purulent ex]>ec- 
tomtion and only occasional fever. In forty of such patients Polou- 
bensky satiKfied himself that thei-e was, not merely an improvement 
of the general appearance, but also of the local processes — the catarrh 
abated and the fever disappeared. A further eitension of the cliangw 
was anvsted, and the period of quiescence was several times observed 
to last for three years or more. The most favourable results were 
obtained in patients; in the earliest stages of the disease. A complete 
removal of the objective signs was not, it is true, achieved, but their 
general staty of nutrition became very good. No results whatever 
followed when the patient either would not or could not drink more 
than oue bottle of koumiaa daily ; a pi-oof that the air of the Stci>pes 
waa ineffective without the use of the koumiss. Koumiss, however, 
exerts no speciGc action on tuberculosis, and the success of the treat- 
ment culminates in the relief of the catarrh and the improvement of 
the general nutrition. The rich diet, furnishing nearlya kilogramme 
of solids in ten bottles of koumiss, prevents further loss of flesh and has 
a great influence on the progress of the morbid process in the lungs. 
Repeated hicmoptysis constitutes a contra- indication, although Polou- 
bensky observed only five out of ten patients who had previously 
suffered from blood -spitting, in whom this symptom occurred after 
the treatment had been continued some timo ; and even in these tt 
persisted only when increasing doses were being given, and ceased 
■when appropriate measures were adopted.' 

Poloubensky did not employ the koumiss treatment in diseases of 

' The writer miw two casps of gastric catarrh, caused by abuse of aluohol 
and copaiva, rapidly cured by koumiss. Equally successful was the troalment 
in obstioate constipation followiog typhoid and dysentery. la both cnaes 
ulcere of the bowel were dlagaosed which bad previously resisted allpotaiblo 
remedies. 

' roloobensky observed the firat occurrence of htemoptysis duriog t 
koumiss cure in only two of thirty patients taking koumiss prepared in 
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tlie liver or kidneys, believing on A priori grounda tlint it would lie 
unsuitAble. He often observed striking reaulta in ejthaustion aftei- 
severe diseasee, after child-bearing i-ecumng in rapid siicceesion, 
venereal abuse, and ooaoisni, in ivbich n variety of nervous accidents 
are not unfrequently present. It was aijually sncceseful in onsmia 
and chlorosLs ; and, indeed, in these casea the i^covery is, in his 
Djiinion, to be attributed to the improved digestion.' In other dys- 
crasiee, as scurvy, mercniialiiim, and chronic absceeses, koumiss ejected 
a speedy cnre. It vtsa also successfully employed in chronic uretb- 
ritia und leucorrbcea, when no organic changes eiiated in the uterus. 
Koumiss should not be used in nervous diseases marked by irrita- 
bility, and is also contnt-indicatf^I in plethora, congestion of important 
organs, diseases of the henit and great vcRstrls, and in pregnancy, 
since in the first half it t«nds to a^ravate the vomiting and ia the 
second to induce abortion.'^ lAstly in constipation, in diseues of 
the kidneys and urinary bladder, in organic diseases of the narrous 
sj-8t«m, and in acute febrile states it is inadmissible. 

Poloubensky further discusses the question whether koumiss is 
to be looked on as a simple dietetic agent, or whether it has alio a 
specific action, and comes to the condiisioa tliat if a single bottle 
be drunk il is no more than a foo<1, bnt that in the systematic use- 
of five to ten bottles daily oilier elTocta come into play. Even 
the imbibition of large <iuaii(ities of wat«r acceleratt« metabolism 
and favours the elimination of waste products from the body. 
Koumiss aids on the one hand tho elimination of effete uiatt*i*, 
while on the other it furnishes abundant materials for the re- 
storation of the tis-sues ; so lliat it may be ilescribed as at once a 
resolvent and highly nutritious food. The phosphatA of lime mny 
be considered as hawng a specific action in tuberculosis and the laotio 
acid in scurvy. 

The quantity of koumiss can never be prescribed exactly ; one 
must always begin with small doses and gradually int-rL'nso it in such 
a manner as not to overload the stomach or to excite i-epugunnoe. 
Tho usual practice is to commence with a single bottle and to rise 
to seven daily, but ten to fifteen ai-e not onfrequenlly drunk. Those^ 
not accustomeil to alcoholic drinks bear the mild koumiss best — 
and, indeed, it is advisable to begin with this inall cases. In constipa- 
tion marn's milk should bo substituted, and In diarrhcca the stronger 

rc»«cU. Till) dose shonld U- iiifniisoil vi^ry KniiliiKllj-, and from liiuc to liiiic 
a bottle of fnah nians's initic slmulil Itc lulHtituIrxl fur lbs koumixs. 

' In one cam of cMcntiol luuEioia the uso of koumln waa nniitoccBtuL 
* Tho oontra-indicBtion dm wo (roui pn'gnnmiy i>. In Toloubcntk}'* ofdniMiB 
«Ma to oomction. 
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koumiss, to which in more oWinate cnsee rum mny I)e added. Other- 
vise the use of nlroholic drinks, om, well as of ten and coffee, is to be 
avoided. Further dietetic rales are unaecessai'y— indeed, the more 
varied the food the better.' After the course of ti'eatment it is best 
not U} retui-u at once to one's UBual employments, but to devote some 
further time to recovery and to take beer in place of koamiss, »Dce 
otlierwise the acce^ion of flesh effected by the use of koumlBf is soon 
lost, It Ik impossible to fix tiie duration iif the treatment in the case 
of those patients who are most benefited by it; they should continue 
it as long as pos-sibli?, and in winter, when mare's milk is hard to 
obtain, koumiss made from cow's milk may be substituted. 

Koumiss presents certntn (Ufferemcee in different years, ftnd in 
spring it is less nutritious and lem alcoholic, but more aromatic, 
the summer koumiss is often sour, while that made in the autumii is 
espera'ally rich in nutritious matters and very strong. According to 
Poloubensky, the district is of no great importance, and the claims of 
that of Ssamiira are unmerited ; there ai-e no plants chai^cteristic of 
that part of the country, and the climatic conditions of the Crimea 
are far moi'e favourable. The absence of tuberculosis among the in- 
habitants of the Stepi>e8, which is often ndduced us evidence of the 
favoTimbJe character of the climate, is not yet proved. 

To the (juestion whether patients should be sent to undergo the 
kuiimiss cure among the nomads or in well conducted establishments 
Poloubensky rejflies in favour of the lattvr, since it is impracticable 
to send i>ei-sons seriously ill to the Steppes, where nothing hut rude 
tents, a little mutton, and rather questiona le koumiss can be had. 

Stahlberg ^ deprecates the notion of physicians and laymen who 
believe thnt koumiss can be made only in the Steppes; for if so 
the cure would be available only for the wealthy clasaes. Stahlbeig 
endeavours to coiTect this error, and disputes the influence of th« 
Steppe grass on the composition of the mare's milk. Mare's milk 

I Gumps, loo, ret^uiring bodily exercise, as billiaitU, are to be lecom- 
inendpfl. 

■ Dr. Slalilberg, Der Knvtytt nnd teine p/ipiiologttche vnd tKerapevtUelit 
Wirhing. St. retcrsburg, 1869. In the introduction lo liis monograpJi on 
Itoamiss, occnpjiug four sheets, the writer states tJmt it was first introdaoed 
into medidae from the Steppes of Houth-eastem Rnssia, where its curBUw 
effects were iibserred first among the nomads and afterwards on patients sent 
thither. Physicians practising on the Steppes wrote many valuable articles, 
but Ihcae sttracted lillle attention ; and it was only after tlie appeaisDce of 
TJkke'a work in 18fi3 Ihat people bepan lo think about koumiss among o\a- 
selves and in Ocrmany also. In France the first acquaintance with koomisi 
dales from Iho lecture read by this author on tlie subject before the Academy 
vl Medicine in the year 18C7. 
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differs from cow 'a milk in containing more siignr and less casein ; a 
distinction whicb always and everywhere exinis even if mares nnd 
oows are fed in the same posture. The properties of the milks 
depend, therefore, on the animal, not on il& food. Not m vain do 
graziers obtain from remote provinces animals yielding more and 
better milk than those of their own district ; the change of food does 
cause theiie peculiarities to disappear, but tite viiine of race is expli- 
cable from the standpoint of Darwin's theory. The mares of the 
Steppe^ which have for ages served for milking only, and have never 
been nuhjected to labour, uatumUy yield a. very different milk from 
that of the oi-dinary Russian horse; the fooit afTecLs otily the appear- 
ance and health of the animal. The Step]>e mai'e«, which are placed 
during the summer in very favourable circtimstances, enduro in 
winter terrible sufferings, for the grass has to be dug out from beneath 
the SDOW — indeed, their hunger is so great that many of them abort, 

Stahlberg quoti^a also tiie obeervstioDB of Bouf«ingsult. wbo found a 
quantitative difference only in the yield of milk liy cows under dilVarenl 
STSlems offending', the qunutitativa character of the milk remainin); the eaoie. 
The influence of race on thu quality of the milk was proved by analysis of 
the milk of Slejipe mares and oi common RusMan nmres ivhicb had fed alike ~ 
in the same meadow not ttx from Moscow. The inalyaiB made by GartiS 
gave iba following results : — 
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Walw 

T.rt*l«.li.U . . . 

Fat 

Milk»agar .... 
Ckaein iui<I ^ts . 


10'80 
218 
7-28 
1-43 


tlO-68 
10-4S 

2-02 



The casein in the milk of the Steppe mares was prcMot in a mora Msily 
Kiluble modilicition and precipitated with difficulty by acida. The hi of this 
milk wu al») leu firm. 

Stiiliiberg is of opinion that, with the help of Steppe marM, ktiumiM 
of idenlical quality could be made everywliere. Transported with the 
idea (.f lilt- possibility of providing Tlie koiunise cure for the iahabltant« 
of groat town?, be coiui^k to the conclusion thai tlie cliniale of Mo«ci>w 
has the sd vantage over that of Ssaniara, lie shows by fitruRS that Ihedif- 
fimnoc between tbo highett and lowest temperature* during aneutira month 
it lest at Moscow, and maintains that the hoi, dry climate of Sfsmara mutt i 
be injuriouB and debilitating to many patients. The opening of koumiis ' 
Htabltsbmenls at .Mcwcow further render* it powiblu to make exact pbyuo- 
logical obsfrvatiuas nn the actiua of koumist. 

After dptcribing the recngriisol modi's DfmBDiifsi-turiDgkoumiMheeiipUiiut 
that lltc cheuical process eontisUin the converuon of milk sugar into gluciiae. 




wliicli next breaks up into akuliol uml ciarbonic add 
(,C,H,p, - 2 C^H.O + 2 (.;0,,). 
It is obvious, however, that, tbuugli tbp products of tbese dccomposiliona 
are present in koumiss, their quantitj is but HOiall compared ivitb that of 
biclic acid, Tbe analysis of two-day koumin made in Moscow from tia 
tniUc of Steppe mares gave the followiog values : — 

Alcohol l-OS 

Fat 3-05 

Milk sugar 2-20 

Ijactic acid ......... 1-15 

Finely divided cas^n 1-12 

Salts 0-28 

C'arbonic acid 0-70 

From this table it is evident tbat bj no meana tlie wbola of the milk 
eugar was transformed after Iwk days' fermentation. If such koumiss be 
bottled and corked the fermenlalion conttnuea. Koumiss wbicb bad been 
kept for six months in tbecohl gave on Hnalysla the following values: — 

rerwnl. 

Carbonic acid 1-86 

Alcohol 3-23 

Fat 1-01 

Lactic acid 202 

Ctuteia and talts 1*21 

In deacribiug the physiological action of koumiss, Stahlberg repeats 
whtit bas been already stated by otlier authors, eince, for tbe most 
part, he draws directly from the work of Poloubenaky, He conBiins 
the digestibility of koumiss, the incronse of appetite and of the urine 
excreted without any corresponding lowering of its specific gTHTity. 
From bin own observations Stahlberg notices acceleration of the 
pulse and respiratory movements, and assei-ts that the vital capacity 
of the lungs constantly increases. The gain in fleah is the more 
striking the tbiuner the patient was bjfoi'e. On the sexual organs 
koumiss acts as a stimulant, and in small doses it excites the nervoua 
centres, though larger doses lure to rest and sleep. 

In the complex effects following ibe usf of koumiss each of its several 
constituents pkya a part. Tlius the alcohol depnvses the temperature, causes 
a disposition to sleep, and favoiirs the storing up of fat in tbe body, the milk 
sugar sharing in tbe last<iumcd result, while the lactic acid has a cooling 
ellect and diminisbes the frequency of tbe pulse. Tbe casein replaces the 
waste of tlie organic tissues, but Ibe carbonic acid increases Ibe frequency 
and force of the heart's action. Koumiss has no apedal diaphoretic action. 
Stahlberg never observed such a result in Moscow, and at Ssamara it is 
-doubtleaa dependent on the heat and dryness of ib<> c)imat«. 
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Among the diseases in which koumisB maj be bpneficinl SLililbei^ 
^Ti?s the first phiM to those in which tiic nutritioD of the eotiru 
oi^niBm has to be impi-oved ; as anamia, whether caused hy great loss 
of blood, long coafinement, continaed euppuratioD, derange m en ts of 
the digestion, abuse of mercury, &c. ; also in chlorosis and i>curvj, in 
hyBteria,aud in the adynamic period of acute di^ieases. Another clasy 
of diseases in which koumiss is very useful are those involving pro- 
foxc secretion from the mucous membranes. In these koumiss sets up 
a determination of blood to the skin and kidneys and diminisliea that 
to the mucous membranes. Thus it is that one mast explain the 
curative effects of koumiss in bronchitis, vaginal catarrh, and catarrh 
■of the stomach. In consecjuence of its action on bronchial catarrli 
koumiss ia also of great use in phthisis. 

Stahlbetg quotes the opiniong of numprons authorities ou the cure of 
consumption, from which it would appear that koumiss i*. beyond doubt, the 
be«t remedy we possess against lliat dist'ase. It is of special %*lue in those 
tOnnB in which there is as yet little deetruction of lung tissue and Utile fever. 
A case of pulmonsry phthisis that had begun with copious hemoptysis and 
showed cavities of the apices, diminished resonajice on percussion, nnd 
bronchial breathing progressed very favourably under the use of koumiM. 
The lempemture fell, the cough abated, strength returned, and the 
patient guned 9 kilogranunea in weight. At the same time the spirometer 
indicated a considemble increase in tlie %-ital capacity! The dull resonance, 
Ibe bronchial hrealhing, and the symptoms of cavities at the apices of the 
long all remained, though somewhat lees marked. 

If after two or three weeks of the koumiss treatment the patient doee 
giin tieeh this must be effected hy some other means. In the author's eeta- 
bljtjiment at Moscow fifty-two cases had been under trenlmeni, with a mean 
gain of 3 kilogrammes in weight; females showing on an average a greater 
iDereaae of weight than males, the means being respectively 3'8 and 3*2 
Idlugnunmsa. 

The koumiss treatment is contra- iDdicat«d in dieeasee of the heart 
and great vessels; iu dinbetee it deserves to be tried, but Stahlberg 
hiu made no original obeervationa. Il is also contra-iudicated in 
diseam of the nervous centres, the kidneys urinary Madder, and liver. 
Stahlherg comparer the results of koumiss trentmeul in consumption with 
those that have been iw^hieved hy the use of od-liver oil, or even through 
tiw aoutham climate of Madeira, and givva the prefareuce to koumiss. The 
I 4cndiinoy to consumption, which often depends on aceidental depreeiing 
lost sucreadfuUy comlialnl with koumiss, since il so speedily 
a the lost weight and strength. Diseucato be cured by koumiatmust 
kave a 'toriud* character. The best indications of theauitalnhtTof kounuM 
tnalmentin any case are the gain of weight and tlie oAeet* on tlie ti-mper»- 
tan of the body. In the treaimeiit of oun«iuaplion koumias takes the first 




lol ill virtue of anj specific action, but tliaoks to its niitritoou* 
I' and ]Kiwer of lessening lh« secretion of the mucous membmie. 
Tlie treattnent iuelf in verj' aimplej beginning with ft singlo bottle, one 
mounts p'sdually to five or eig-ht in a day. No particular course of diet is 
necctwry ; tlic deare for sleep niuat be satisfied ; the enjoyment of pure 
fresh air wid a life free from caree slao play s great part in the success of 



According to Postnikoff, who opened tlie first koumiss eetablish- 
mGDt in the year 1868, it is hiiznrdous to undertake a courae ot 
koumifs witliout medic&l supervision, and, since the koumiss of the 
nomads is often worthless, patients ai-e advised to submit tliemBelves 
to the treatment only in a well-arranged institution under tjie con- 
duct of a physioiiin.' 

Postiiilioii', who makes mention of nwarly every work on koumiss that had 
appeared up to 18C0, expreagea liimself in terms of high approval of tha 
treatiaee of Poliiubensky and of Seelaud, hut attacks Stalilberg on the pgaii- 
hility of following out tha koumiss treatment with succi-as in other places 
than the Steppes. Postuikoff maintaina that the pasturage of the Steppes 
lias a great influence on the milk, and asks Stahlberg if Swiss cheese could 
be made from the milk of Swiss cows trnnspnrted to the meadows roDod 
Moscow, or whether the vines of Ohampapne would yield the same wine in 
other soils and climates. Hs further demands proof that the breed of Stepp« 
marea would remain unchanged if placed under strange conditions of climate 
and pasture. Lastly lie asserts that the grasses of the Steppes contain a 
larger proportion of sugar than otliera. 

Agiunst the other opinion of muhlborg, as to the advantages of the 
climate of Moscow and the dangers arising to consumptives from the iiot, 
dry climate of Ssamara, Postniko9' muntains that this dbease is only 
met with among those who are strangers to the place, and that, therefore, 
the climato of Ssamara camiot be bod ; that moreover heat and drotight 
are essential to tlie koumiss cure by eliciting thirst, through which alone 
it becomes possible to drink such quantities, And as for the koumiss made 
by Stfthlberg ill Moscow, rostiiikoff declares that it is worth just as little as 
are artificial imitdtions of mineral waters. 

In PostJiikoff's work ono finds a fairly full treatment of the milk and of 

■ Dr. PostnikoS, On A'twiutu (Kusalan). Ssamara, 1873. This aathor 
tells how tlie noinada ot the Steppes, deriving many benelits from thefc 
herds, have by long eupcrienee and ortitioial selection produced a apecial 
breed of milch mates. The alcoholic strength q( koumiss contributes not 
a little t4i its reputation. Both the mares and their owners endure great 
hnidships and want during the winter, and become much emnciated; but in 
the spring, when the mares foal and find fresh grass, thej give abundance of 
roillc and fatten fast ; their owners, enjoying the plentiful supply of milk, 
which tbey make into koumiss, improve in tlieir appearance with extraordinaiT' 
rapidity, and invalids who are sent to the Steppes do the same. 
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the influence of fodd'T on its conatiluents. IIb fartlier insiats oo the iin- 
portaiiee of complutely emptying- the udders, amce tho first purtion of tlie 
milk cuutains kss fat than llie liLat drtiwn. Mare's milk conea next to 
kumBii milk m ite compoeitiou ; it has an alkaline reaction and its ipecifio 
gravity varies Imtwoen 1,035 and 1,045. After standing for 24 hoursa thin 
layer of cream forma on the surface. Mare's millt curdles easily ; it often 
acquires in Bummer a bitter taste, and becomes putrescent ou proloof^ed 
staiidiiig : in contact with yeast it undergoes alcoholic fenueniaiion. The 
curdled cream of mare's milt ia very Arm, but the butter very soft, remind- 
ing one of latd. Mare's milk turns so rapidly that the preparation of the 
koumiss must be begun not later than an hour after the milk bas been drawn 
from the udder, Postnikofl' believes that the difference between putrefactive 
cbanges and ferm^cntations cousiats in the former being connected wilh the 
developmcut of lower organiime, the latter with fungi, and that further the 
form of Ihc ^ngt and the conditions under which they are developed detet^ 
mine the different kinds of fermentation. 

Poetnikoff gives tlie following directions for making a good koumiss, 
based on an experience of fifteen years : — 

1. Mares used exclusively for milking, with large udders and long teats, 
should be selected. The milk must be thinner than cow's milk, of a sweet 
almond flavour and alkaline reaction, 

2. The pasture must he near the milking place, that the mares may not 
be fatigued by long journeys, aiid should be rich in ^wcet grasses. Ihuiip 
meadows are not gixid. Stipa pennnia, strawberries, &c., ate among the 
signs of a good pasture. There must be ntnning water in the neighbourhood, 
which will nerve not only for drink but for wasliing ; it is also well to give 
the mares pieces of salt lo lick. Thefoafs are to be led during the day, but 
left wilh their dama at night, for if they ute taken away entirely the milk 
aoon ceaiies to be secreted. 

3. The best pails are those of oak ; thoy should be kept scrupuloualy 
dean, and serve for keeping the milk and making the koumiiu. 

4. The marea are milked six to ei^'ht times a day, and give each time 
&om half a bottle to a bonk of milk. 

5. The best ferment is obtained from the tediment of old koumias. Thia 
should be carefully dried and treated with alcohol to remove the fat, whieh 1 
is prone tobecomo rancid. One gramme of such ferment mixed with a pound 
of mare's milk will, after standing 24 hours in a warm place, suffice 
set up fermentation, and the matured koumiss will after the third day aeTT» 
as a ferment for the next. If no dry sediment is to be had tbe artificial 
ferment may be prepared in Ihc manner deecri bed by Poloubenaky. 

6. On to one part of ferment pour ten parts of milk : fermentation soon 
begiuB, and the formation of alcohol is &vourod by frv<queut stining and a 
temperature sufliciently high, vii. from T2° to 03° P. At tbe aod of 24 
hours the koumiss is put into bottle*, in which the fermentation procmds. 
Iliree sorts of koiimisa are distinguished, according to the length of tima 
thai fermi.>ntatinn has been in progress. The weak koumias is mtdy in 
nx hours, in which so much (t), i« developed that no bottle can ttand the 



Al til-? end of two dnya tlie medJuni, nnd of three days llie strong, 
is obtuDed. 

The action of konatiHa oa the organism, PoRtnikofT dmracterises in 
three wordu — nutrit, robnrat, alterat. Koumiss ia a very agreeable 
drink, to which one soon Ix^comes used ; after drinking it one feels at 
once full, quiet, and cheerful, with a. certain disinclination to mental 
work and a tendency to sleep. It inducer a elight catarrh of the 
mucous membmnea, which quickly posses off and can be best seen in 
the conjunctiva, which are reddened at the commencement of treats 
ment. In mucous membranis already affected with catarrii there ia 
at firat a transient intensiiying of the symptoms, which itself directly 
conduces to recovery in many cosce. The most striking results of the 
koumiss cure are seen in diseases of the blood; and scurvy, aa well as 
a number of other dyacraww, is speedily cured. On the digeetive 
organsitacteasa veiy digestible and light nutriment, which is slightly 
stimulating and thna aids digestion. Small doses, i.e. about a couple 
of bottles, increase the appetite ; large doses satisfy and take away the 
desire for food. At the commencement there is generally constipation, 
but afterwards the bowels become regiilar. Tlie quantity of urine is 
increased, especially in the cooler season, when the skin acta less ; in 
hot weather the patients sweat profusely, and the perspiration has some- 
times an odour of koumiss. These perspirations do not weaken the 
patient. The fnt of the body inei-easea and the figure becomes rounder 
and fuller. In diseases of the liver the secretion of the bile is 
lessened and bilious diarrhiea may be set up. Koumiss exerts an 
alterative action on the vascular system, the pulse becoming fuller 
and more A^uent. The genital organs are strengthened and 
chronic gleets or leucorrhcea disappear. The first menstruation is 
either prevented or diminished by the koumisc cure, but subsequsit 
periods are regular and copious. After u coin-se of koumiss women 
previously barren frequently conceive. The first transient eirftntion 
of the nervous system soon gives place to a strong disposition to 
sleep. 

In antemic conditions koumiss is more active the less any actual 
lesions of internal organs exist ; all the con-^ecutive phenomena of 
ansmia, aa hysterical and even epileptic attacks, impaired vision, 
dyspepsia, &c., disappear. Koumiss has the highest reputation 
both in the profession and among the laity in the treatment of 
phthisis. But unfortunately too many patients are sent to these 
establishments in tbe last stages, when they are no longer in a fit 
state to henefit by it. 

PostDikofr diaUiiguislies two forms of consumption, a chronic cRtarrhal 
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JneuDioiiin and Inberculusis. In the former llie seorulion ol' ibe mucous 
membrane of the finer bronchi is drawn into the Blreoli, wbere iiisteftd of 
bein^ absorbed it is, in consequence of the weakneaa of tbe oiysnisui, con- 
verMd into caseoua masses. It is etaj to understand how koniuias, bv 
restoring the strength and tliiu leading to the absorption of the infiltration, 
may exert a favourable influence on thia form of coosumpiioD. Even when 
the proceas hu advanced as far as the formation of cavitten, it may yet 
procure their cicatrisation or encyalation. Tbe development of tubeiculoaia, 
which often complicates caseous pneumonia, is prevented by tbe treatment, 
if ibis be undertaken in time. Bronchial cstarrbs, wbicbare ofl*'n precursors 
of consumption, arc eftsiest cured by kotunias. In florid galloping casea of 
consumption a cure is hardly to be expected, and also in chrouic tuber- 
culons success is rare, probably becaaae the intralinal canal is frequently 
iiiTolvod, and in consequence of tlie pyrexia present at the wime rima 
ab«iirption is materially hindered. In localised tuberculisation of the 
liuigs the use of koumiss may probably arrest tbe further extension of tlie 

For the cure of conHumption it is not enough merely to drink 
koumiss ; the patient must lend a rational courGe of life, breathe fretdi 
and pare air, observe a regular diet, avoid chilli, &c. As u rule the 
koumiss cure must be uDdertaksn several times permnuenily to 
remove the chronic catarrhal pneumonia. The climate of Samara 
gTMitly assists in the cure by it« mild and uniform chaiwt^r. Post- 
nikoff has seen mivny instances of improvement or recovery in pul- 
monary diseases even without the use of koumiss. 

The beneScial effects of koumiss in consumption show IhenisQlvea 
by a. diminution of the eJq>ectortttion, which becomes more fluid 
and nerous ; the congh leaves off, the fever disuppeai-s, the exliiinsting 
night sweats cease, the genei-al nutrition impi-oves, and the patienta 
Msume a good complexion and recover appetite and sleep.' 

' In sDpport (if his views PosinikoR mldaces the bistorjr of a yoong man 
who was under his observation for live years, and of whom 1w at length 
obtained an autopsy. The patient came ia his eatabHshment witli «ymii- 
(oms of chronic pnenmonia. that appeared to have ori(rfmili-'i in a 
chill. At the commencement there wa» bifth fever, bnt by the end ol the 
tint aeason the temperalnre wax aormal and the patient felt himwK iral), 
■Ithougli cxaminalion showed the presence of objective dymjiTomi. In 
(he tollowinf; spring the patient retumi^d to tb« initituto with tbe «une 
^mptome as at lint, but in the coarse of two months hu oocdiilmi had 
iroprovol to a still more striking eitent. In three yean new inflltrallon 
ma detrricd in the lungs, Fever was again present, the cr>Q|;ti anil d.i-spium 
imo distrcsiing. The patient had paioed the wjntrr under very lui favourable 
mroutnstonccs. All the above-nniued symptoms disappearad, howc^vcr. dorlnff 
tbe konmtw cure. In the fourth year an Improvemunt in bis condition wm 
onoe more nltaSued by thn Ireiiimcnt, hat the ogngli anil dyrpnuw perriMad, 
.allbeilgh In a 1cm drgroG. In th(- fifth year tlie patient iMimied la ft 
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PoGtuikofT further rerammands the koiimig: 
orgnnB of digestion, as recognised \)y duirrha 
in the bowels, derangement of the appetit«, 
alfio pisisee it in scrofula, vaginal catsn'h, and chronic arethrititi, 
renerefti abuse, in con^'alei^cence after exhaustive diseAsee, in chronic 
skill affections, in ulcerations and caries. In all these disea^iBB it acts 
as a nutritive agent and restores the organiKiu to its nornutl con- 
dition. 

When the oi^anR of digestion are healthy, the results of the kontniss 
cure Rhow themselvee at once, in morbid stat«s of these organs not 
until after some time. Koumiss is contra- indicated in high ferer, in 
organic diseases of the brain, and renal or vesical calculus. To avoid 
sudden chilling of the body koumiss should be drunk wnrmed to 
about 77° P. ; tlie absorption too is tlius aided. Beginning with 
one bottle the daily allowance may be raised to 6 to 10, The larger 
proportion should be taken in the morning, and a pause should be 
Diade before dinner that tlie nppetite may have time to recover 
itself. The koumiss should be gulped down in small doses at & time, 
active movement being kept up meanwhile. In constipation the 
weak form should be taken, in diaixhtta the strong. During the 
treatment the diet should be mainly of meat ; liquids should benvoided, 
in order thiit so much more koumiss may be drunk : and spiriU are 
actually hurtful. Vegetables may only be taken boiled. 

The thei'Bpeutic effects of koumiss having been much more 
thoroughly examined by the greater number of authore than the 
physiological, Boikoff has endeavoured to supply this want.' The 

pitiable state witli cotiliniied fever and cedema of tlio extremitiea. and 
soon dieci. At the post-mortam exarainalion llie entire lungs were found 
converted into a cirrhotic tissue, ami ahowing chees; deposits in the middle 
lobes. Id one lung the apex was cicnlrised. the middle inSltrated, tbc lower 
tederaatous. 

From the ovidence of this autopsy Postnikoff drawa the ooncluaon that 
by the use of koumiss the catarrhal pneumonia was cured, as proved by the 
cioatriBBtion and encysting, but that under the unfavourable circiunstancea 
of the wiotera the process was again and again le-excited until it nltimately 
ended fatally. 

' Boikoff, JAtfi-iob fpr Solrifij the Qiifitien of the Fhytielogical Aetion of 
Kimvtia (Russian), Moscx>w diiisert,. 1ST6. The author states his opinion that, 
tlie use of koumiss among all nomadic peoples is to be attributed to the fact 
that tbe conversion of the sugnr by fermentation into alcohol, carbonic acid. 
and lactic acid gives it at once a nutritive and intoxicating action, whereas 
tbe unaltered mare's milk disorders the stomach and cannot be used as food 
The palpably nutritive value of konmiss has also led to its being tried in 
diseases accompanied by eihaii.'tion. especially in phlhiaia. All physicians 
who have watched the treatment of cousumptiun by koumiss speak in tbe 
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r*i»jiirity of observations relate exclusively to the sick. At the same 
time the most prominent symptoma are brought under notice, and on 
theee opinions dtfler widely. 

Nearly all tiuthorities irgtt& that an improvement of nulrition and an 
increase of body wpiplit have been observed not only after liuxe doses of 
Sleppe koumiss, but by the OMi of other and artidcial kiud». All ftfiree too 
that it had u Dli^LUy alterative and intdiicating action, which spuedily pa»e9 
into a faelinK of restfulnesa and a desire for sleep. On the other hand the 
action of koumisB oo the organs of diResCion is very variously stated ; all, 
however, agree as to it.s (-JCtraordiiiary digestibility, bat some hold Ibat it arrests 
the digestion of other food and slrengtheoB the appetite. Most, observers 
remark that weak koumiss is apt to purge, wliilo the middling and strong 
tend to constipation. The increaae of the urine secreted has been everywliere 
obaerved, but not eo that of the specific gravity. The profuse sweating 
described by some is only met with in the dry heat of the Steppes. On the 
vascular system liouraiss acte aaastimulant; the pidse is at tirst accelerated, 
bal later becomes fuller and softer, Opinions, again, diOer as to its action 
on Itie mucous membranes; must obaerveis describe an increase in the 
quantity of the bronchial mucus, the secretion itself becoming- thinner; only 
Stohlberg speaks of a lessetjing of the secretion and an unusual dryness of 
the membrane. Frequently an exdtation of the genitals is spoken of. More 
exact observations as to the influence of koumiss on the temperature of Che 
b«althy body are uot at present obtainable. 

As regards the improvement of nutrition and incresae of weight BoikofT 
expresses himself as eitramely scepticol, and thinks that they more probably 
follow the altered habits of liie pursued under favourable surroundings. Ue 
urges too that nearly all physicians prescribe a diiferent dietary* along with 
the koumiss. 

Koumiss is latliur poor in solids, since these do not reach fi per cent. 
Boikoff even found in the winter koumiss prepared in St, I'elersbuig only 
4'5 per cent. Comjkaring the quantities of albumen, fat, and carbohydrates 
found in koumiss with iliose necessary for the maintenance of the bodily 
equilibrium, he found that not more than a third of this quantity was contained 
in five bottles, the greatest deficit being in the fat. 

To t«st closer the pbyaolc^cal action of koumiss on nutrition 
Boikoff instituted a course of experiments in which be itsoertoiuad the 
excretion of nitrogca during its use. A course of similar oboervatlonB 
W116 made with cow's milk. 

Tliu experiments were performed on a healthy young modlca] man, 
34 years of age and m kilos, in weight, during the winter. Ilo was 

man favourable terms of the results. In the second half of this cnntuiy tfao 
first onablishmcnls were opened in the Slcf^ics, and soon after endcavoun 
were nuulo to prepari' kontuUa from the milk of Ktepjie mi 
tm/m that of olhtr animals. 
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t>iipplkd with tw(Mlay koumisa, wbirh Boikoff ol)Uuii'-d from an eainblish- 
ment cot far from St. Peturslmrg, where it wm pn-'jured from the milk of 
Steppe mFues. ThiB autbnr believes tliat tlie ditTereace between sunmier 
and winter kuumias is one of quantity oulj, and that \m results would hold 
equsl); good foe Ihc summer koumUs nf the Steppt«. Winter presented od'- 
great ndvanittge a« ri>gards experiments, that any loss of nitiogeu tbrougU 
fit* perepiratioQ was avoided. He took five or six bottles of koumiaa with 
a little whiiti bread. Iliii diet was, aa regards its constitueDts, about what «■» 
neceeearjT to subsislmoe in a healthy mdividual. 

Three series of obserralions were made with koumifsand three with cow's 
milk. Each course ksied from four to sti days, during which the tuial 
nitrogen in the urine and ftcces waa estimated, and Ibat lu the food was also 
ascertained each time hv burning with soda lime. Besides this the rate of 
respiration and pulse, Ilie temperature of the body, and the results of the 
analysis of the urint- were all recorded. 

Boikoff observed tbat aft«r taking the koumias tliere was alwaj's 
aa eructation of gases, without tiny oppression being felt in the 
stomach, unless the doses Lad been very large. The feeling of satis- 
jiiotion after a. battle and a half of koumiss and jib. of white bread 
did not last over three hours. With six battles, each containing 700 
grammes, the appetite was so good that the subject of osperimeni 
would take 12,U0() gi-amnies of bread besides. The bowels yielded 
quite regularly a daily evacuation, very slightly coloured aud firm, 
the weight of which when dried was about 38 grammes for the 
24 hours. Aa to the action of koumiss on the nervous system, 
Boikolf found, like other observers, a blight stimulation during the 
firat hour, after which a sensation of languor and inclination to 
sleep set in. Sleep was -sound and reFreshiog. The most attiking 
results were Buen in the Kecretiou of urine, the quantity of which 
increased fi-om the firet day. The urine was transparent, pale, with- 
out sediment, with a specific gravity of 1,007 to 1,010 and feebly 
add reaction ; indeed, the acidity was about one-third only of the 
normal. The volume of urine passed increased rt^larly with that of 
the koumiss drunk, as a rule 80 per cent, being po&sed by the kidneys. 
At the same time the excretion of urea rose 25 per cent., while 
sodium chloride was present in the mine in diminished amount (2 to 
3 grammes) ; the phosphates remained unchanged ; the proportion of 
uric acid seemed reduced. 

In the first [wriod the effect of the koumiss was seen in an accele- 
ration of the pulse by 8 to 10 beats in the minute, but later the 
pulse again returnetl to the normal rate, though it remained fuller 
and softer. The capillimes were suichargod with blood, producing a 
flushing of the face. As reg^ti-Us the respirutiotis Boikoff could detect 
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no change ; tlie temperiiture too showed tlio eame daily fliictuatioas 
as under normal conditions. The IxKly weight increai>ed in all three 
series of observations by 0'5 to I kliu., but the gain was soon luet 
[water 1— Tranbi.atok], Tiie skin was moi^t, but really profuse 
perspirations were not at any time observed. 

The ointrol of t!ie intake of nitroiceD with the f»od, and of the nitrogen 
ezcn-ted with tlic urine and fsces, was in the flret experiment coutinued 
for 9i\ days, during which it appeared that 1 grHmme t f nitrogen w&9 re- 
tained in the body duly. In the second experiment, conducted under the 
same conditions, tlie diAerence butween the intake and output was only Via 
gramme doily. 

In a compsrtson of hia own obHervationa with lliose of Qenth, whc 
introduced large quantities of water into the syslem, BoikofiTSnds agreal 
nmilarily in the rusutte. Gientb. after the ndminbtrstion of iarg« quantitieL 
of water, invariably noticijd an increased excretion of urea and a le«aeiied 
production of uric acid. Id BoikulT's opinion the primary action is an 
intenailication of tile albuminous metabolism, without, however, any pre- 
judicial eflact on the ur)^ni«m. The retention in tlie body of an appreciable 
amount of nitrogen is adequately explained by the excesa of albumen and of 
fax contained in five bottles of koumiss and a kilogramme of white bread. 

The parallel experiments with c<iw's milk in nearly the same doses, but 
accompanied by a somewhat smaller quantity of bread, induced a marked 
opprusaion of the stomacli and dinturbouce of the fimctions of the intestine, 
ahown by gurglinj:^ in tlie boweU, meteorism, and frequent evacuations. 
Dryness of the rouuth and loss of appelate were observed. The volume of 
the urine corri'spoiiiled to that of the water taken in the forma of milk and 
tea. Its specific gravity was bigber, 1,013 to 1,015, and its reaction more 
nrongly acid than with koumisB. The urea excreted exceeded the normal 
by 40 per cent., and the phus|tbates were JnereaM-d by about 1 gramme 
duly. As witli koumiss tho chlorides were diminished ; the quantity of 
uric acid was not less. Only very \tx^ doses of milk produced nuy accelera- 
tion of the reapiralion or of the pulse (2 to 4 hrats). The evening tem- 
perature was higher than the normal. The greatest increase of body weight, 
after a five days' use of ii,700 ccm. of milk with 8^to grammes of 
white bread, reached only 385 grammes in the litst course of expuriuient, 
170 grammeg uk the second, and S80 grammes in the third. The rsten- 
tioD of nitrogen, was, however, mors coDsiilerahle lliau under ibe kmimia* 
diet ; there were, on the average, three grammeii leM excrotnd than intro- 

Pi. further dilTcretKeiu tbecourse of albuminous m^tabnlian with koumiaa 
and milk diel« i" rendered evident by the accompanying table, vix. that the 
assumption of nitrogen during the former waa grealtir on each succeiiuvi- 
^1 whereas during the latter it became daily less. 
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3 positively coDvinced tliat koumiss is so easily digested 
owing to the presence of cai-bonic acid, Inctic acid, aod alcohol, and 
that this is the i-eafiou why it is bo much easier to practise a, koomiea 
diet than a milk diet. Its effects on the organism also testi^ to its 
digestibility, t>ince no aensation of weight is perceived, although the 
quantity of nitrogen retained in the body itt less than iu the milk 
diet, [But had the latter been persevered in fur sevenil weeks, aathe 
konmiss cuie is, there would probably have been a loss, judging by 
the figures in Uie table just given, where it appenrs as if the nitrogen 
retained had nearly reached zero and might soon have become a mintis 
quantity . — Th A Na . ] 

Since tlie qunntiCy of niirogien retained in the bcidy cnrtespondB to no 
more thau 30 grammes of albumen, Ibe iucreaee iu llie body weight can be 
due only in part to a gain of albumen. The difference between the fluids 
imldbed and ejcreted is also very small, so tbat iu the opinion of Boikoff 
there remain only the fat and earbohydrateB, whose retention iniheorganiam 
cou oonditioD the increase of weight : in other words, it must be in great part 
due to storage of fat. 

Among the moBt impoi-tant advantages presented by boumin 
Boikoff reckons the absence of the evening rise of temperature, ob- 
aerved during the use of like qiianlities of cow's milk. 

In conclusion Boikoff lays down the following propofdtionH : — 

1. The use of huge doses of koumiss (as many as five bottles daily) 
is not uecet^ary for therapeutic purpoKes, and it is more rational to 
give smaller. 

2. Along with the konmiss a mixed diet and one rich in <!arbo- 
hydrates should be prescribed, as being more advantageous than the 
nearly exclusive use of meat. 

3. The winter koumiss, . although distlngaiahed from that of 
summer by a somewhat smaller proportion of solids, is nevotlMikm 
perfectly available for medical tise. 

4. There is no reason whatever to prohibit the employmeat of 
pharmaceutical prepartitioos during treatment by ko\muss. 
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ff. The general nutrition of tlie oi^am»m is improve"! by the pro- 
longed use of cow's milk in a higher degi«e than by thiit of koumiss. 

6. The high price of marc's milk makes it highly desirable in the 
int«reshs of patients of modeint« means that eatablishments l^LouI(l be 
o{«iied for the preparation of koumiss from cow's mitk. 

Herzeniitein,' who in dcs<.-ribing the chemical constituents of 
koumiss quotes especially fiiel and Stalilberg, is of opinion that 
koumiss improves the getiei-al nutrition by providing a nutritive 
material (casein) in a form easily ingested and speedily assimilated, 
while alcohol and carbonic ucid, from their preservative properties, 
tfiid to diminish waste. Thus it is that the use of koumiss leads to 
a storing up of materials in the body. 

The preptirnlion of koumire needs, according to Hewenateiu, (rreat 
experience and practical knowlt:dge ; the fermentation occurring therun 
belongs evidently 1o those capricious processes which often go wrong in spite 
of all pTecaulioQs,sotliat tl is hard to say why the mucous or the butyric has 
lieen set up inslead of the vinous fermentatiou. Accordiug to Ilerzenstvin 
deonhness is the moat important condition in tlie prepantlJoii of koumiss, 
M, indeed, is observed in all the ef^tabliahments. He condemns any form of 
fslsiGcnlion, bur is a matter of fact be finds the addition of water wheu 
milk is scarce ibe only likely one. Hut such a want becomes erery year 
more and more felt, since open pasturages become ever les9, the price riong 
and the nomads withdrawing farther east. De^des it Is difficult to get milch 
mares of good breeds, and Ilertenstaiu himself has seen common RuBsiau 
mares, much exhausted by work, employed in place of those uf the Steppes, 

' Hcneustem, Tlie Kotimiu EilablUlivteiUi uf Ihf VnV/a Ommtrg, teith a 
JHurrtalvin on the Chemical GimHtitaHti ef Ikvuiviu and the IrtdiciUioiu and 
tAHitra^HdUatwiu to iti Empleyvmt (Hussiau). St. Petersburg, ISSO. 

Tbc writur ot Ibis very leami<d braekiire describes the impretBJon which tui 
inspection of the ten koumiss estnblisbments in the govcrnnicnts ol SsHma», 
Orenburg, and Ssaratow liad made ou him. He baa had no personal eipericuoe 
td and no intuualc acqoalntauce with koumiss, but, having great theoretical 
belief in this treBtment, he wislied tu indicate to (he poblic and the prof essioo 
where and how to avail thumsi'tves of the koumiss cure. He remarks on the 
very superfioiul on^uaintaneo uf Russian physicians Kenemlly with this blanch 
ot thorapeutics, although the treutmciit has in numerous disease* maoyadvan- 
Ta^^over mineral waters anil other health resorts. Of the existing itutitutions 
the author has a very gloomy Impression, a* being defective both in their 
medioil and domeslio resources. The majority of |)nlivnti> who fruqueiil tbese 
plaocs NutTer from diseases of the lungs or pleura, or Irom various fonns of 
antemla nr cMarrbs of the <ligcstlre organs. The examination of patients by 
the phynidans Hetsenslein tindi too saperficial ; eapeaially Is the uialy^ of 
(bo urine negleetod and disiBues of the kidney overlooked, though they are 
Among the most important uontro-indicatloiiSi anil the writer has known 
Mveial such patients sorioudy injuiwl by the irealmwiL lis jirejadiclal 
'Vllacls in thsM diseases were enrlj' reoognisvil. 
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The Umitiai; of llie pMlurii Unde by iho coilnlry hein(r more cullJvateii, ami 
the difficuliv of geliing milch moreB, linve pri>m|i(ed sererBl spuculalJire to 
try a twduetion of the dosi* while leiikinii ailvRiitige in meat diet, better 
qiurten, &e. If these (lUtlcullice be not overvoiue in sojae wAy tlic kouiaiui 
ciire will liave to be abandoiml. 

<.)fDpeci&l dieleticrult»II>!ra<'nBti!inliiMirdnotlun)t; tlie diet na« generally 
bad, coDMSting chieOy of multon, which certainly ia digestible but soon 
becomes disliked. Thu maiuit!r<'ui<'>''' of most iuatitutioDs waa )nd iu thp 
extreme ; the putieiits enjoyed few comrorls, and every triBe bad to bt> 
extorted by a atrug^lc. a eerioaa conaideratioii with a number of irrilablc 
aud sick persons. Most of the ettablitihmenid are, however, well dtuated, 
securing the dry air fri'in the Stvppea; but thoBe on the Volga are expoee<l 
to malsririus exhalations. He did not aee in any of these building* the 
epidemic diseaees, as malaria and dysentery, noticed by Ukke, a fact be con- 
aiders due to hyp-ienic improverouiits in the circunistanceit of the inmatw. 
Srstiatical etidencu ehiiwa thai malaria and dyaentory prevail mostly in the 

Deaths &nm lun^ disi;ases fonu but 7'2 por cent, of the whole mortality, 
a very small number cuoipured with otber countries. HerKengtein comiden 
the climatic conditions of tils disUict of Ssomara very favourable.' The 
life of tlie patients being entirely occupied with the healing drink, everyone 
keeps to himself as much as po«8ibie,and this busineag ia intumipted only by 
dinner and slet^p. It is thus clear that the esi^iuiitia] advantages of the koumiss 
cure iu these plncea are to be sought rather iti the country — tliat in to say, in 
the climate. 

Herzenst«in, in common witb all otber wiiterfl on the subject, 
looks OD koumUs as a highly nuti-itiou.s substance, the eauy digestjon 
of which, combined with a BtimiilutiDgund then calming aotiou, makes 
it one of the moat effective of all footls. It is, then, not to be wondered 
at that one should meet persons who have gained 4 kilos, in 1^ to 2 
months. The employmeiitof koumisH appears indicated first of all in that 
large group of derangementa of the genei'al nutrition — anfemia, chloro- 
ais, scurvy, Mirofula, licketa, diabetes (at lea^t on theoretical grounds), 
aa well oa in t-onvalescence from grave diseiuies, in debility after abase 
htBaccho eC Ffn ere, morphinism and morciu'iali 
recommend;: the use of koumiss in the adyna 
and believes that it might be tried in cholei-a 
very successful resiilta achieved by Devotf it 
infantum. Koumiss lin^ received gi-eat praise in chronic catarrhs of 
the stomach, and it is well borne even in cancer of that organ. Of 

' Loflgingsaro rather cheap butdiny ; tlic closets especially arc wretflhedly 
arranged. Teiitilation is vcryguod, because the n-iodows, thanks to the warm 
climate, are kept open all day. There are batbs in almost all cstablisluni 
bat slovenly kept. 



. The writer further 
lie period of typhoid, 
a the strength of th» 
the Ho-called choler* 
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f this group there is only one in which its ncidity contra- 
viz. cireular ulcer of the stomach. In the class of re- 
Hpiratoi-y diseases koumiss pLiys u great pArt, and Henccast«in aacrihes 
to it over and above its nutritive value a specific nctioo on the 
mucous membranes, the eecretiona being increased and a slight irrita- 
tion set up. Chronic bronchitis is thus mpidly and radically cured by 
koumiss. Oonsumptiou Ih not cured, but the strength of tite patients 
is maintained, the fever lessened, and a number of concomitant sym- 
ptoms removed, espe<'ially catarrhs of the bronchi and of the digestive 
organs, nod thus a great infiiience for good is exerted on the general 
condition. Only copious ha'moptysis and a high temperature con- 
traindicate it. Its beneficial effects in emphysema are also dite to 
the relief of bronchial catan-b. Koumiss has, on account of its 
diuretic and diaphoretic action, great influence in the roniovul of 
pleuritic effusions. [The diui-esia, kc, appear to be no more than 
the removal of the escesa of WMter ingested in the form of the 
konmiss it«elF. and consequently any influence on pleural effusions, 
4c., is more than doubtful.— Tkak a.] In diseases of the heart not 
involving the valves it has been found useful. louses too ai-e 
described of the cure of chronic urethritis and leucoirbiea. 
Among diseases of the nervous system those only can be success- 
fully treated which are unaccompanied by any organic changes in 
the bruin.' 

Koumiss is obviously contra- indicated in general plethora and 
any tendency to apoplexy. In abdominal plethora Herzenstein and 
almost every authority except Fostnikofl are opposed to its employ- 
ment. In acute febrile disease few physicians would give it, but 
this has no bearing on the exhausting fever of phthisis, diseases of 
the bones, kc. 

Heiiensteiu does not think pregnancy any contra- indication, 
having himself seen a pregnant woman with infiltmtion of the apioen 
who Ixire the ireaitment ver}' well. KoumisGis, however, unsuite<l 
for renal ciilculus and hypenemia or inflammatory conditions of the 
kidney, and absolute contra- indications are presented by organic dis- 
eases of tlie heart and pei-icardiuin (excepting scrofulous pericarditis), 
na well ns aneurism and inflammation of the arteries. Chronic 
metritis wid oophoritis are indeed held to lie contra- indications by 
some, but further observation is wiinted in this direction. 

It is clear that when there is an obstruction to the How of blood 
rough the liver, as well as in inflamtuations of this organ, koumiw* 
a but right tu obacire liere that tLis part uf liii work, ma well as that 

h fallows on tbo contra-mdicntions, is uiitirelf bHMiil on iiublbbcf] t«0M4« 
d Uteorclioal cunclusiuiiH. 



may act vei-y iujin-iouf-ly, Mnce it must iucrease the masB of the blood 
aud the alcohol iictit us a stimulant. 

1 lerzenstein SumsU on the iiecissity of prescribiofi the particular kind of 
koumiffl, since the wenk form will generally cause a liquid atool, wbile tlii) 
stronger uften tends 1o congtipalion. It ia not poieible to Hx a limit to the 
treatoient : it should be drunk aa lung and ba much 08 pONdble. As to tha 
dit<put«d queetioD of the ndvanlsgee poHwsaed by the Ssatnara district, 
whether aa regards climate or paBturagc, he is in favour of the Steppes, 
KoumiBB in and by itself demands no particular diet ; this mu«t he determined 
by the state of the stomach, It ia advisable not to take any large quantity 
of fluids, so as not to limit the consumption of koumiss. Ther*^ is sufficient 
alcohol in koumiss to render thc^ use of other alcoholic driuk.i inexpedient.' 

Sohermasanoff ' sees in koumiss a nutritious food, hut considere a 
SIX weeks' coui-ae (juite insufficient ; it should he drank as long as 
possible. Without denj-ing the utility of the koumiss cure in other 
places than 8i>aniara he gives the preference to the Steppes. He 
estimated the proportions of fat and of sugnr in morn's milk, and his 
figures closely approach (hose of Biel, for he found the sugar to be 6 
per cent, and the fat 2'9 per cent. Ke further insists on the Deceflsty 
of making a distinction between the weak and the strong koumiss, 
the latter containing more alcohol, carl>onic ami lactic acids, but less 
sugar than the weak. 

The diet during the koumiss cui'e should be plain ; alcoholic drinks 
and fat foods should he avoided. Beginning with small doses gulped 
down, one may rise to G or 10 bottles daily if so much can be borne, 
The effects of the treatment are test seen in the guin of weight. 

The figures furnished by SchermaannoS' show a gain of 2 kilos, in a 
■week while the patients were drinking on an averspe 6 bottles daily. 
Eight patients eiblbiled after two months of the treatment an enormous 
increaseof weight, amounting to us much as 1 1 to 13 kilos., while tliey had 
-drunk from G to 10 bottles daily. The writer iumself drank as many as 7 
bottles a duy for -I) mouths, and his weight increased 7 kilos. ; during the 

' At the end of his pamphlet Henenstein describca the beit koumiss 
cslnblisbments, having previouslj dwelt more on tliuir defects than on their 
merits. In the roost celebrated —those of ^Innaeff, Toatnikoff, Chembubatoff, and 
Uatinoff— the li\-ing, ineluding koumiss, costs about 15Z. monthly, but there 
aie others where one can exist on 61. a month. 

Schermasanoff, ' On the Practice of the Koumiss Cure,' Jeuru. qf Hgdn- 
therapy, 1881, No, 1 (Russian). Thia amhar has tor several years been prac- 
tically acquainted with koumiss, and is pleased to tind it beginning to take its 
merited place in therapeutics, buC laments at the same time that kotuniBB 
establishments scarcely pay at all. Tlie nuniber of patients who resort thither 
jearly be estimates at abuiir ],50(). He names as the best those of AnnaeS, 
rostnikoH, and Cliembubuioff, all not far from Ssamam. 
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following wiiilor he lost .1 kilos., wiiich he recovered '\a llie next summer. 
Tlic grentest increiLte of wieiglit obseri-«d by bim iimounted to 14 kilos. 
\\'1i«n effusions are present an improvemeDt of tlie healtli maj be attended 
by a lofts of wcigbt,' consequent on the absorption of tbe fluid. 

The effects of the koumiss are seen in several ways ; the elevated 
temperature falls ; respiration is at firal accelerated, but afterwards 
becomes less fre^juent and deeper. Weak koiimisa and mare's milk 
set up diatrbica, but the strong tends to constipfttion. Large doses 
produce a degree of intoidctition, which soon passes into an incUnatioii 
Ui sleep. In June and July, when the St«ppes are p&rched, the 
koumiss is not so rich in fat as in the spiing. In the selection of th» 
aevera.1 kinds of koumiss the writer recommends that r^;ard be had 
not merely to the day, hut to the number of hours that fermentation 
has been in progi-ess ; thus on the second day there is a dtlference oT 
twelve lioui-s between the morning and evening. When diarrh<Ea 
occurs a little cognnc should be added to the koumiss. 

Since koumiss is essentially a nutritious drink which uds the 
solution and absorption of the products of inflammation, it is iodicated 
in exhaustion of every kind.' It is very effective in scurvj-, scrofula, 
and rickets. In bronchial catarrh a liqueCiction of the sputa, with 
easier expectoi-ation, is observed no less than an improvement of thd^ 
nutrition. In the treatment of consumption koumiss presents an i 
invaluable remedy ; for even though one cnnnot hope for a radical [ 
cure one may often see surprising improvement : the fever disappears^ 
the strength returns, and the desti'uctive pi'ocess is arrest«d. The 
writer addncos a whole series of cases in which, notwithstanding un- 
dotibted chronic pneumonia with infiltration of the apices of the 
lungs, high fever, and repented htemoptj-sis, the patients gained 
several kilos, in weight, the l*mpemture became normal, and only the 
percussion signs pemistetl. Very many casea of gastric cat&rrh were 
also cured by koumiss. The absorption of pleuritic eS'usions was 
frequently ol)Kerv«l. Chronic urethritis and leucorrhcea yielded to it 
in like n 



A very interesting case is one of hyHt«'ro-eplleptic attacks, developing in 
a young consumptive womnn in coitsequcnce of vaginismus. The patient 
wu entirely fnvd from lUu attacks, the cough relieved, and ber wuglit 
increased by 6 kilos. ; but the temperature did not bemme normal and 
reached 100° F. in the eiening. The patieat went through the treatment 
for three seasons. 

' A woman wlio after nine pre|^naiictes had bccume extremely exbaoalod 
and presentetl a very low sutv of nutrition Rkinod during a Ax weeks' ooiirstv 
with a dnily consumption reaohing four twltloi daily, four kilos. Id bud; 
weight. 
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Pi-egnnncy does not eontrn-inilicate koumisa ; in support of this 
view the writer refers to Buvei'^Ll cases, but io diseases of the heart, 
great vessels, and kidneys it is imidmissible. The majority of the 
patients go aa far as five bottles, iiad the instances of larger doses, as 
ton to fifteen bottles, are exceptional. 

Kanik ' nn Jertakes in hia work ' On Koumiss ' a di^iiHsion of its 
themicol propertiea. 

On the Btrength of observations mndc- by liin predecessors Karrik says 
that mate's milk is much pooler in nlbumen and fat than woiuau's milk, and 
fat more ao than cow's, but in n>»=pect of sugar it stands midway between 
tbese two. But a qualitative dilTerence has also been established betweeo 
the properties of the casein of these milks, that of woman and the 
mare being much more mluble in tactic acid, formin)r a light flocculent de- 
posit, 'which, when dry, hss a pale colour and dissolves easily in distilled 
waler. Jfallier gastric juice, acetic acid, nor carbonic acid (brow down all 
the albuminates from mare'a milk, and only by beating with neutral salts, as 
Glauber's salts or sodium chloride, is the whole of the casein precipitated. 
Tiie fat of mare's milk is marked by a very soft consistence ; the sugar too 
appears to be more eauly broken up in fermethtation, ^ncethatproceassel^in 
very quickly. This consists in the cooversioii of the milk sugar into alcohol, 
carbonic acid, and lactic acid. Al the same time the greater part of the 
casein is precipitated, though a Hmall part remains dissolved in the whey. 
The quantity of the albumen and lacto-protein, at the expense of which the 
fermentadon takes place, is somewhat diminished. In decomposition with 
yeast (Penicillium glaucum and Torula cerevisii) the laciic acid fermentation 
is succeeded by alcohohe fermentation, and when this lias reached a certain 

' Earrik. ' On Koumiss,' Tin- Phgiictan, ISSl (Rusbian). The author 
depicts most graphically the Steppes of .South-Eastern lluHsiii, with their 
KUndy soil, with their clear continental climate, with severe winters and 
hot, dry smnmeis, the rich postures where herds of horses, sheep, and camels 
graze. He desCTibes the winter, fertile in hardships, hunger, and disease to 
the nomads, and the lovely summers, which quiokly restore their health, Ihanka 
to the air of the .Steppes and the abundance of mare's millc that they drink 
in a fermented condition as koumiss. This fact had long come under the 
notice of travellers and served to introduce koumiss Into mclicine. Tho 
history of koumiss is very ancient, for even in Herodotus there are indications 
of its preparation by the Scythians. Then many travellers, from the eleventh 
century onwardti, describe it as a spirituous drink. The first serious work on 
koumiss was that of Jobn Orien in 1T8S ; then there exists a moss of state- 
ments about it in various journals by persons who have never seen it. Only 
since PostnikoS opened the first establishment have any serious works on 
koumiss appeared, and the chief subject of all these is a general assertion of 
its nutritive and therapeutic properties. Those authors only who have never 
seen koumiss in its own phice venture to doubt its value, and among them 
he reohoDs BoikoS, wlio drew Kome very remarkatile conclusions as to it* otion 
from observations made ou a licaltliy man. 
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point till- r^nutT cesses, tbu aXe iliulic cootiiiuiti^ olons. The Ittler u aidad 
by fvpquHnt stirrinjr, tbniugh Uio readier Mcess thus gireu lo the oiygen 
cf tlie air. This procedure, nrcardinff to 1he doctrine of Puteiir, lends ta 
prevent tlie development of the butyric feriaeDtatjon, oxygi'ii Wjdk fatal 
to (he vihrioa that excite this change, li has been noticed that the fer- 
mentation a tbe easier «et up the richer the milk is in fiit But the most 
remarkable chemical phenomenon in Ilie fenneuration of mare's milk is tba 
change tn tbe solubility of the cas^n ; that which had already been thrown 
down be^na again to dissolve, the quantity of redisaolved casein reaching 
13'5 per cent, on the third day, and 36-5 per cent, on the sixteenth. The 
change in the milk sugar proceeds very faxt at first. Tliua in the first twenty- 
four liours two-thirds of the whole quantity will have disappeared, after 
which it goes on very much «1owpt. 

>'or the manufacluie of a proper koiimis* good mare's milk is the firat 
requiaite. This should h^ rich in Kiigsr nnd fat. To obtain such a milk the 
nomads ncTer put the mares to any labour, and for eight monllis they enjoy 
Iha fresh air and rich pasture of the Steppes. During tbe winter, however, 
they are exposed to hunger and cold, and the weaker animals succumb. Hie 
frequent milkiug of tbe mares, viji. four to eight times daily, lends to reduce 
the quantity of fat. The act of milking is attende-d with some difficulty, for 
the sphinctera of the udders are strongly developed, and the marea yield milk 
only in the presence of their fejals, which are therefore allciwed acce** to the 
dams at night. Sometimes, the mares have to be fettered. It is absolutely 
necessary that Uiey should belong to the Steppe breed, that has for long been 
employed esclusivoly for milch purposes, since only such yield a milk rich in 
sugar, and the pasture of the Steppee is equally essential.' In addition to 
good pasture there must be plenty of good water at hand for drinking and 
bathing, and salt must be given to the mai«a to lick. Only when all these 
conditions are fuIHlled can one get really good milk. 

In the preparation of koumiss Eorrik lays special stress on cleanlineet, 
and alao considers frequent stirring and a uniform temperature of from 73° 
to W F. to be important. Oocid koumiss b very palatable, of a pleasant 
acid taste, and ^imelU of tlie animalic Steppe ptatila, Tbe strong kbd is 
thinner, sourer, and richer in carbonic add than the weaker, 

Karrik confiraii neaiiy all the iibserTnlions of Poloubenaky, 3e»- 
lond, ar.d FostnikofT on the phyBioIogical artioD of kunmiss, and lays 
grmt stress CD its nutritive value and liigb digr^tihility, ex|>Uiiiin£ 
till' last by the prciwnop of carbonic acid, \M^\e acid, and alcobol. 
Koumins is digested with rvmarkabli' rapidity, and is nlnioat com- 
pletely nbaorbod ; the dejections are soanly, ptOe-oolourmI, nnd odour- 
lem, and there is a tendency to cxinstipntion ; only the weak koumias 

< Kcfiiilcs ibe StSpa pennata. wliloli tor a long time bos ceased tn Ihi fuund 
Rveiywticn?, good pasture' ace riuh in the following plants : ArteniUin atwin- 
thium, Achillea millefolium, folium eerara \»ie\, drabs, sinapis. origanum, 
Uiynius:, inentba, salvia, gak-optds, verooiiai. ]>liMitngi>. alobemiila, gcum, 
potentilla, malva, altbco. ranunculus, senenio, ddpliinium. brlxa, ncaUovi, 
•t^borbium, kc. 
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At first leada ok r nile to three to five Ii(]uid evucoations daily. SooD 
after the commeRcemc^nt of the troatiuent the author notirad an 
incrense of Gv« to ten beats per minitto in the frequency of the pul^e, 
and the reapiriititin to be somewhat accelerated ; but these eyinptome 
Boon gave place to the Dormat coudJtion. Later on the lieart'a beats 
were sti'ODgcr. the pulse fuller, and the cutaneous capillary network 
more filled with blood, ^nving a ruildinehs to the complexion. On tlie 
temperature of non-febrile patients koumifs has no effect. 

The intoxiwting effect of koumins ie very alight and never 
produces headache, whii-h is probably owing to the purity of tlie 
aloohol, the iwtion of which, ns in champagne, ia aided by the car- 
bonic acid. The excitement of the nervous system soon pusses into 
a desire for quiet and for sleep, due to the aloohol and lactic acid. 
The writer confii-ms the diuretic and diaphoretic action, and quotes 
the analyses of the urine by Biel and Boikoff, remarking on the in- 
creased metamorphoBis of tissue, lie Admits that koumiss in and 
by itself is not sufficient for the requirements of the organism, which 
even ten bottles cannot satisfy, on account of the emnll proportioa of 
carbohydrates. 

The therapeutic action of koumiss shows itself in the improvement 
of the general nutrition, and even a feeble and diseased stomach will 
digest large quantities of koumiss ; the tongue becomes clean, henit- 
bum ceases, the appetite increases, and the patient is able to digest any 
kind of food. Theuppetitebecomesspecially great in persons who have 
previously suffered from indigestion and in consumptives. Aboormal 
frequency of the pulse due to aniemia or to fever usually dixappears 
under the use of koumiss. The dry, short oough of consumptives is 
relieved in a remarkably sliort time, the sputa becoming fluid and 
expectorated nith ease. From his own obsorvntions Karrik cnimot 
think that koumiss has any tendency to excite hiemoptysis. This 
symptom does not ocx-ur moi* fi'equently during the koumiss treat- 
ment than without it, since the vessels sharing in the generally 
improved sti-ength are bett«r able to i-esist the inci-eiisod pressure 
of the blood. The exhausting sweats of consumptives become less 
and &-equently cease altogether. Hleep b uninteiTupt«d and deep; 
mensti-uation occurs more freely and regularly. The incrcnse of 
BtrengtJi is very conspicuous in antemio and phliiisical subjects; their 
weights increase and their figures become fuller, which cannot 
be mainly due, as has been supposed, to a mei'e de{>osition of 
&t, or the muscular power could not be so i-aiseil as it actually 
is.' The author has himself observed the results of koumiss 

' Karrik aHciuoes several eiamplcs of enormoc 
congnniptiTes ; some he has seen who have gained as : 
cues are, it is tme, ouly exceptional. 
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trcntmeiit in ikntrtnin, gxstria catarrh, nnd conBiimption, but ()ogs not 
doabt thut other diienseH attended by exhaustion would be either 
entirely cured or arretted in their course. Ctu«s, indeed, have come 
within his knowledge of gastric and intestinal ulcers successfully 
treated by it Very good results were obtained in scurvy, scrofula, 
and syphilis. In one case of Bright's disease, that of a man who liad 
hnd ailiumiDuria for three years, Karrik saw what seemed to be n 
very 'successful I'esult of koumiss treatment, the albumen jiermanently 
disnppunring. He would attribute this to the flushing oat of the 
nriniiry tubules with water, the diuretic and diaphoretic action of 
thi? koumisa, combined with its influence for good on the general nutri- 
tion. From the BUccessfid results of the treatment of diabetes meiUlns 
wiih lactic acid by Caiitnni the author advises the trial of koumiss 
in a number of future cases. Karrik saw also several cafes of val- 
vular discAge of the henrt in which koumiss was rery useful ; this he 
explains by the strengthening of the substance of the heart itself 
and the impi'ovement of the blood ; and, in opposition to all other 
aalhorities, he declares tliat heart disease is no oontra-iudicadoQ to 
its use. 

Karrik deviles a specinl chaplM M the Imatmeut of consumption by 
kiiumiss. Under phthisis he includes all diseases of the tuog in which 
*iliditic«tion and destnietbn of the psreochynia can be proved, lie next 
brin^ forward s number of hijrhly intereslinjr accounts, taken from reports 
of the military Hurpeona, wliicb relate to the eases of orer a ihouaind 
officers and luen, ma'dy suffering frooi chest aRectiona. for which iht^ 
Ministrr of War had opened a koumiss establishment not far froin Saamani. 
The reports cover * period of several years, and we get the fallowitiK 
Bguree : In the course of sii yeara the number of patients rescUed 093 ; 
of thnse, oSl were cured or greatly improved, in 314 there was ■ material 
aHevialioii, and 12S remaineil in the same condition, grew worse, or died. 
Of th.' im!\ patienU, 8C(1 were pawa of lunji diseare. The increase of weight 
in ffW (ruses reached an average of 4 kiloa., the maximum gain being 12 kilos, 
in Mt weeks. 

Kamk ri^irrets that the majnrily of ohwrvalions to be found in tbo 
literature of the suhji-ct ri'late to niugle BeasonB only, the further progress 
of the dineSM being rarely ri'corded. He cnntributes 2A v-ases of phthisis 
which he had watched for lonirtT or shorter periods. In nine of thme thert" 
WM a great incpoane tn weight, and perfect mcovary was attained, so that 
the patients were enabled to ve»ume their former occupations ; in five 
them waa great relief, but thtir condition made a repemjon nf the treatment 
nccemar^' ; in six there waa some relief obtaineil through the koumias, but 

Tier some lime to phthitua. a few almoal intrapdiatnly. In 
tn ten years eleven died of the Iwoniy-tlTe: ainang tlm 

I thirteen were living Ave years after having gone through 
CC 
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the fure. Tbe iiipftii pnin of wri(i:!it aini>ng' the whole twenty-five was 5 
hiloB. TbfV were all well-marked cases of pfalbi«i<, with solidificiition and 
hreakiutr down of tho apices, moiM crepitant riiW, ferer, and njjthl awpnla. 
The wtiter then pves the history of persons still livinjf who. io their youth. 
bwl had LKDioptysis, fever, emaciation, lod nig-lit tn'eats, with solidification 
of the spice*. AU were cured by ko-itoiw, and three of them (ProfeMnt« 
Klanassein, Lesgaft, and OwsjarmikofT) are now lectunng wjlliout the leant 
inMHiTeoience. He quotes also several c-asei of cure of consumption on th" 
anthorily of other observers, some of whom the writer had recently aena in 
);i>od health, 

Fvoxa the obBervations of this writei' koiimies would appear to be 
contra- iadicat**! in plethora, hypeiiemia of tbe btHin, liver, and 
spleen ; in overfilling of the pulmonary circnUtic^n, in aneurisinB and 
tlegenerfttioii of the arteiies, and in acute and chronic rbeumatiMn. 
On the occurrence of litetnoptyBiB it should he prohibited, and siler it» 
ces^tion fhould be resumed oalj in the weuker form and in small 

Koutni^ should be drimk wnrtn, about the temperature of I he room, and 

in the largest doses poi^ible without overlillinft the t^tomaeli. It isetpecinlly 
important in phthisis, whi-n einiciation is considerable, I o administer as much 
ns cnn be lusimikted. Tliat of medium slrengih is most used, biit repined 
on the appearance of ilinrrboea by the etroDg, ur iu constipation by the weak 
or by unfermented mare's milk. 

Allbou)iL Karrik ui-knowledges the value of koumiss wade elsewhere, 
he ftives the preference to that of the Sleppea, since the t-urative influtiiice of 
tbe nromalic, clear, dry air of the summer at Ssamara is not iuconMdenible. 
He says that the treatment of consumptives on the Steppes should be under- 
taken (luring the vumuier, end should extend over nt least two months. The 
climate presents the advnnta^^ of eiinbling the patient to drink such quanti- 
ties as he could elsewhere only on very hot davs. Aniemic subjects and those 
with diseases of the stomach mny employ the koumiss cure with beoeGt in 
other places and at all seasons of the y«ar. 

Karrik further adrises consumptives to ride regularly on the Steppes, 
since their strength is greatly improved thereby, alihough the weight giuned 
may be somewhat less. Among the advantages of the Steppes he reckons abo 
the meihadic&l course of life and the freedom from anxiety and work. The 
diet, meanwhile, should be a varied "ce; only such for-dsand drinks as quench 
tbe thirst should be avoided, so ibnl the more koumirs may be drunk. One 
ought never to send ctv^s of acute tuberculosis to the Steppes, since success is 
very doubtful in rapid extension of the prixeus. NcverlheleM he reports I 
CB^es of «ucce!^fu] treatment of this disease. A young ^rirl of nineteen year*, 
whose bnilher and sister had died of galloping- consamptioo, bad ( 
autumn a severe attack of hicmoplysie ; in winter ^he emaciated fearfully and 
sufreredfrain night sweat f, cough, and d^'Spncea, and the bcemoptysis recurred. 
In tbe spriug her condition seemed hopeleaa : she was unable to walk, acd J 
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ill lliiB ciuidilioii, when Poi4lnilio(r()iii)ruoaed a Isr^ cavity Knd »oliditii-Atirm 
it hnth iip|ier lobes, ihe W^d (he knumiM cure. She renisiiied tliere the 
wliole glimmer, and dmiik koumii'i also iu the following wioTeri in t!ie 
iQt-aQtime she gained 7 kilos, in weight, and her etren)nb go far returned ihiit 
sl\e could not onir walk, but even* danc?, althoiigb dubcrepitani riU«4 were 
Rudiblu under both clavicles. The patient lived for two and a half reara 
from the coniraeiuiBment of the kouinies riire. Another case ia still monj 
remarkable. A yoiiug professor of tbirty-aiie years was attacked with 
hieiiioptyais, after wliifh hectic fever, ciiiigli.emarialioii, aad dvspncea super- 
vened. On examiuBlion reaonanpe was found dull beneath both clavicles, 
wilh crepllaDt mlee. Afler >^i|j!ht weeks' koumiM cure ibe patient could 
scarcely recrigmse Uitnselr. lie bad drunk up to Sve bottles daily when 
improvement hi our« appeared ; the fever had subsided in Ibe second week, 
and he gained kiloa, in weight. At the end of the course weak vedculur 
lirenthinjr was audible under the hsh clavicle, but dulness and aubcrepitant 
rule* renuined ut.der tbe right. Sonorous rhoncbi diaappeared after three 
months. Tbe patient jiosaed the following' winter and spring in lluly, and 
is now quite well. This nad other cases convinced Kamk that iu the fir^l 
plsire fever isnocontra-inclicattOD to tbe use of koumiss, and in tbe second (bat 
bereilitAry casee are barder to cure than otfiera. In ulceration of the larynx 
koumiss is taken with difficulty because the carbonic and lartic acids irritate 
the ulcerated surfaces. In severe cHsea of phthisis the patients aluiuld be 

I ant during the following winter and spring to tbe South, and tbey should 
MMme the koumiss cure in the Steppes next summer. 
■ .'Xiter having given the opinions of diOerent authorities on kou- 
''nAes &iid koumiss cures, so far us they H[i|>ear to l>e of any VHtiiT'. I 
■hn.U report my own ohservatioDH, whicli 1 have already [lublii^ed in 
a treatise on this liubji-ct.' I have in my report shortly reviewed tin- 

* ' {te[>ait on the Koiiniisa Care by Annaeff on Ibe Datscha for the Scawiii 
ISSI,' y«urH. n/ /Tgdrift&rrajig. 1881. Ko. II (RaSHian). The autbOT putnl 
* the ■iimmer ot 1H81 in AnnaelfB establishment, where lie undertook the 
mipeTinlendenee of the medical nnd hy^enio dopartniRnt. Wishing to observe 
tbe pbysiological and iberapeutical action of koomiia, he directed spedal 
att«ntl0D Iu its preparation, to the choice of marea of the Dieppe bnwl. to 
cleanliness in ils maiiutoctnre, to the prevention of tidsiaoaliou. to tbo 
accumtc selection ol the dllTerent strengths, ka. Together with the principal 
be spared no pnins to ensarc good quarters and table tor their patients ; a 
task ao mnch tlie cttsier. ns AnnaefTs is one o[ the beet and wealthiest of ihe*c> 
ertJiblisbmentSL In this mibsuu tliere were more iban a hundred pa'ients In 
tbe place, siily-twn of whom were «nbject«d to close clinical observation. Bo 
■harml the wish of the Rnssian physician to extend the ctnpkijnieut o( the 
koumiss core, since so many patients ore sent away to take foreign mineral 
vutcts. the action of which can in no way be compared to that of koutuiwt. 
~wtben^>eatio anion of konniiss meet neart.v nwembles Itial of the waters 
~ M, altbnngh. ot euurse, time have no nuiritive value. 

'* ratal ilixliniciit stands on a hill on the bank of the Volga, llircc 
a distant from I'sanara. It is surrounded by • park and la wvU arranged, 
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mhtncnl ot AnnneGT, the prepajftion of konmixi, and !b< phvirin- 
k^ica] naA thempetitit? aotion p<utly on tlir streti;^h of the inrnmitt- 
ttiin conlninei] in the litemtiire of tbe subject aad pirlljr on thnt uf 
my own observations. 

Tlie chemical process in the mimiifocture of koumiss mnsista in tbt 
ronverdon of the milk aiigar into alooliol. carlKinic Hcid, aud Inctic atiii, 
I perform^ iwverivl analyses, and found tlint the GgtiivR differed but 
tittle from Uio»> of Biet an<) Gartie ; fram these I cabnlat«d vhal 
amount of nutritive materials were ingetited with an average dose of 
five bottles ditily. Of two-day kotimi^ I fonnd that 1 1 1 grammeo of 
albumen, St* grammea of fat. and 70 grammes of milk sngar, be«des 
31 grammes of lactic acid. 79 grammes of alcohol, and 1 li grammes of 
snlts, were coniiiined in the Sve bottle*. These 6gu res. when com- 
pnre<) with the nnmliera given by Moleschott, show that koumiss by 
itself is no Uixitrious fare and that the five bottles contain only J of 
the albumen, j of the fat, ?r of the salta, and but ^ of the carbohydrates 
necessary for health. The impossibility of living on koumifs alone ix 
evident, and it is easily understood why the appetite is not lost during 
iti use and fat mutton pUys so important a pnrt in the die^Ary of the 
nomnds. But though k koumiss diet is insufficient from a qiianUta- 
live point of view it exi-eU ever)' other qnalilatively ; tbe casein is in 

with libraries. attacboJ verandahs, Ihealre. carriniips, JJc, ami theiaMefsROoil, 
Tbe cliroste of ^^samara U somewhat wanner tiuui one woalil eipeci from xU 
geographical ponition. Tlie GignldR Mouuiains. which pUf a great part in 
tlie climatology of this district, rise about fiftern kiloiiietres to Ihe noitli 
Ssamam lies imder the 53° of noTth Utiliidc and 5" ol lon^tu'le G. fiom 
Greenwich. The mean temperatate of the year is 11" V. In May the laeaD is 
61° F., in June 66° F.. in July 72" F.. and in August 61° F. These Bpnres, taken 
from Ukke, are somewhat lower than those r-bserved bv the writer. Thedioinal 
variations do not exceed 46° F. [!], These facts jnstifj Ihe claim of Ssnntatato 
a uniform and warm climate [?]. Rain blls on an aieni^ on one day in 
three, bat is of short dnralion and small in qnantily. Tlie ur is dry, the 
winds are mostly west, sonth-west, and sonth. The writer agrees with Ukbe 
in considering such ■ climate well suited for the treatment of chest diseasi*. 
The milch mares are iibtained from the Bashkirs for the snmmer, but some 
beton^to Annaeff himself . They grase either on the Slspiioor arc fed on fresh- 
cut grass from the same. They are milked thric« daily and git-e each time 
twii to three bottles of sweet milk with an ^rreeable odour and a specific 
gravity of 1.033 to 1,036. In very hot weather, when the mares drink freely, 
the npecitie gravity is Eomewhat less. The koumiss is prepared by a TaitaT 
fiunily, who have served Ihe establishtnent for twenty years, with a scmpulous 
cleanliness and in the sight of the pnlienls. After one day's stirring it is 
poured into bottles and kept in tbe cellar at a irmpeiature of 50° to 60° F- 
Tlie sorting is Strictly observed, a separate part of the cellar being reserved for 
each tind. 
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a furiu most susceptible of iligeetion, aiirl in a state of fine divieiun, 
u'liile iiIcoIidI, carlioiiic add, und luetic acid H^wist the digestion. 
The veiy great iofluonce ou the tDcrea«e of hody weight ^jiertwl by 
koiiniiss is netat in ihe tables given in the i-eport, whidi alsiD show 
tbHt the gnin is greatest in casea of noKiuia of different kinds and 
in chronic pneumonin. Tlie weight inci'eaaes in propirtion to the 
duration of the treatment and the niiuber of bottles di-uuk ; tlte 
iige of the ptatient, too, has some iiilluenue; for the older he u 
tbe gi«Hter ihe gain. This guin cannot be wholly exjiliiined by 
assiiuiing the storing up of tat, for the total quantity of fat taken 
in during the treatment smrcely equals half the weight gained, 
while the general condition of the patients, their complexion, and 
uuNcular power alt point to the better nutrition of tlie tissues 
gi'iierally. 

Koumiss exerts a marked edect on the seci'etion of urine, for not 
only is the quiiutity passed three timei! as gi-eat as the normiil, hut, 
tliutigh the tfpecihc gravity is somewhat lowered, the total i>olid& are 
alisulutely incrreased, ef^pecially the urea phocphates and chlorides. 
TUte uric ucid is diminished, indicating the completeueos of Uie oxida- 
tiou proeexses, and the lurid reaetion of the urine gives way to a 
iHButrnl. These changes are indeed very similar to tiioae whicli take 
•place wlken lai^ quantities of pure water aie imbibed. Koumiss 
es no change of tcmpei-ature in a healthy indivtduit), 
daily variations observed not ex(*etiing 2" F. In febrilw 
ere is often a fall of tempcraUu-e obiierved along with thi> 
improvemeni und depending on the su'^ideuce of the morbid 



r^Bfds the effects of kouuii.ss ou single organs the a 
nubrane of the mouth becomes moist und reii and the tongue clean. 
Koumiss has tio effect on sound teeth, but curies is acceleintiHl by it, 
vhile any tmces of it left in the oral cavity speedily imdergo deooiu- 
potition. The sour tJihteof the drink excites an abundant secmiirtn 
of saliva, gurglin)^ in the stomach, soon extending over the whole 
kbdouien, are caused by tlie evolution of carbiukic acid and tin-' active 
xcites. Even large quunlitieK of koumisti — aa much as 
litra — quickly di.<tappeai- fi-ora the stoniach, whicli can be shown by 
to be empty after tlie lapse of one hour. Absorption is per- 
formed BO rapidly and comgdetely in tlie sniull intwtine that there is 
tesidmim lo be found iu the large. The large |iro{iortiuu of 
in weak koumi^ and in mare's inilk uplains their huative 
. The small itulk of the excreta, and the ubsenoe froin them of 
ijlhing irritating, easily accounts for the tendency to coimtijiatioii 
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iioticrii hy nil obseivere. Tbe nlroliol excites the hcnrtV action (mil 
the pulse l)ecoiiira more frequent and fuller.' 

I, t*M), hii»e observed the effeeta so often noticed on the reepiratnrr 
orgiuiB, the increitaed inni«s of hlooil demantliiig nioivoxTf^n, while the 
ilistendpi] ve«wlH of the liiijg reiliice the rapacity of the thorax, the 
result of these two fiictoi-s being B(*n in nn accelemtiOD of the re«pim- 
tory movements to the extent of t< to 15 i>er minute, «iJ later io un 
increAst»d depth. The high tenKiou of the arteries in the lesser cireu- 
IntioQ is also indicated hy the strong accentaation of tJie second sound 
ut the pulmonary nrifii^e. The indolent mucous membnine of the 
bitiiichi is stimulated by the aleohol ex«-elcd through the lungs, and 
chronic catarrhs B,ve often removed. 

1 have seen a case of gonorrhcen and cyntitis made 'wone, bat one 
can w^rcely nssnme any irritation of the kidneys by the alcohol, for 
it if) eliiuinnted by them to a vei->' smiill extent ; tlio lactic acid too 
parses into the urine in the form of alkuline tsirlMnates, and lastly 
the large projMirtion of water in the urine, a consequence of the high 
artflriftl prisaui-e, cannot be looked on aa in any way provocative of 
kidney diaensf, It is impowible to speak of ii diiipboretic uction 
of koumiss, for with lai'ge potations in a hot climato and in a dry 
atuiOKphei'e free pei'«:pini lions are not to l>e wondered at. The diuretic 
nnd diaphoretic actions of koiinii>s dejwnd entirely on the volume 
of water, though this fact does not in the Icfu-t stand in the wny of 
its therapeutic eniployment with this intention. The treatment of 
chronic nephritis by koumiss has been fre(|uently undei-takeu of late 
and with successful results. The free pentpimtion is also of import- 
ance, &s Lieliig has shown, in aiding th« ab6or])tion of nutiimcnt 
fiuni the liowel. 

By a coni|Mrisonof thethem|ientic effects of the single constitaentB 
with that of koumiss as a whole I came to the follutving reetills : The 
happy combination of easily digested materials with others that excite 
the secretion of tlie digestive fluids, and themseU'es aid in digestion, 
as well us the possibility of accelerating metubulism by means of the 
ijuantities of water imbibed during the koiuui^cure ; the efl'ects of the 
active petspiration on the processes of absorption: the speedy and com- 
plete elimtoation of the products of retrogressive mctamorphosiB — nil 
these properties taken together give to koumiss \U llierai>entic value. 
To these we must add a lessened in-itability of the nervous centres, 
due to a greater saturation of the nerv&.ti»sue and to the anLttivd 

• In two ca.ie-1. trhlrh exhibited joeh ■ aensitlvennv Io the fftjcfs of wltta 
thai a single glass caaicd cougetiipn of (he head, duslml cbcvks^ Ac., llM 
uiac syniptoau appeared after the oic of kouuxio. 



Oy KOVSfZSS VVRES. as'l 

action of the lactic acid. It is, then, not to be wondercJ at if imJei- 
fctvoumhle conditions of cliinatt', and aided by the physical and mental 
I'est enjo^'ed by the [wtients, koumiss should give the beat I'esults. 

In my report sixtj-iwo ewes are referred to, of whieli Iwenly-seTen 
laidi" ft perfect recovery and twenty-four were materiBlly improved by 
mvnns iif the koumiss cure, nine left the establishment no better, one case 
of acute tuberculoeia gnt rapidly worse, and another died in the institution. 
Thus in fifty-one of the sixty-two, or 82 per cunt., there wm either recovery 
or material improve nient, and in tbe remBiniDg- eleven tbc cause of the want 
of success lay in the specially severe form of tbe disease (pbtbisis Horida, 
acutu tuberculosis, kc.) or in the duration of treatment lieing too short. 
Among the twelve eases of consumption, there were live of chronic 
catarrhal pneumonia, with well-marked symptoms of cousotidntion and 
ulceration of the lung, elevnlt-d temperature, and htemoptysis. Koumiss 
cotild not be given in large doses on account of llie htemoptyus, and conn^ 
quently the gain of weight was small, vin. I toSkilos.; tbe cough became lei^, 
and the temperature sank, but the objective symptoms were unclianged. 
On the other hand, in those cases of consumption in wbicb the process was 
more of an interstitial character, in which cicatrisation and contraction with 
llie formation of bronchi ectasic cavities played the priuci)<al part, the iii- 
provemeut was considerable. Tbe symptoms of tlie bronchial catarrh which 
accompanies the changes in tbe lung substance disappeared rapidly, but 
even in thesethaohjectiveaigns remained unaltered, and in no single instance 
could 1 assure myself of the complete healing up of the cavities. In five of 
the twelve cases hienioptysis recurred, so that the patients vrera compelled to 
use the koumiss sparingly. 

Of teu cases of chronic bronchitis seven recovered completely: tbe rules 
disappearL-d, tijgelher with tbe cough, pains, and dilliculty of breaiblng. In 
the remaiDing three the bronchitis was associated with emphysema, which 
obviously could not but persist, and in one other hemoptysis occurred during 
the koumi!« treatment. The patient was a man, with a narrow paralytic (mc) 
thorax and extreme emaciation, who bad previously had several attacks of 
hvntoptysis. He could bear only small doses of koumiss, and this nnturallv 
dcinKt«] from the full success of the treatment ; yet he gained 2'5 kiloa, 
.\nd lastly the remaining case of brc»ncbitis in which there was only an 
improvement wss a young woman of twenty-two, of a consumptive family, 
who had fre^tienlly suHered from bronchitis, with fever, dry plt^urity, and 
bvmoptyiis. Aft«r an unhappy marriafre she developed hystero-epih-ptir: 
Mtacka, and paresi* of tbe lower cxtremitief, and bad, too, a constantly 
elavated tempetature of 104° to lt)8° F. After a course of koumiss she could 
sntreely be recognised ; slie had gained ■*> klloa., was quite free from cough, 
and able to take part in the dancing, hut the temperature remained above the 
normal. During the followingwintervhe took a fnwli chill, tost flesh rapidly, 
lugh fever and bh>ody expFrtomtion set in, and she was at length tiuable to 
walk. In thia condition she came to me, and I found, on exambiation, only 
a few dry rhonchi over both lungs, and also the signs of an old pleuriev at 
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the lefi apex, mnderate dulne^s, wi-nhenod breathing, and vc>cal ftvmitu!, 
witli«li).'litai.'<»nIuiitioni>f tlieaevuud sound at tbt- pubtumarj orilicv. DuHog 
the treBtmeat severnl purely liwlerical attacks oociirred. The groat vatk- 
iie«s in the ]vg» and ini^reased t«aduu rvAvx improved greatly imder the un 
of ctrychiiia. After tix weekg' niAidwnci.- in the institute she wiu to much 
belter aa to be able to dance; her weight luul increased 3'o kilos, and thenlta 
bud disappeared from the luiigs, but the t-iiigmaticB] eluratiiiu oT the evening 
temperature to 3S° R. remiiincd.' 

1 have detcribed in delait a calm of bronchitis in a ecrofulous boy with 
chisiere of lar^ jrltnidb in bis neck, uonjuniniviiiE, and constant diarrhoM. 
Within two months he nas completely cured itnd gained 26 kikis. 

Of six cases of pleurisy live were improved. TIih riith, in which thew 
was n large eHiision of teveral years' standiog, remained iu the same slate, 
and was advjited to undergo surgical treatment. 

The most brilliant resultn were achieved in many cmma of gastric and 
intestinal catarrh, thi> tncreniw in weight reacliing -j to 7 kilos. Especially 
worthy of notice wa« one of chronic diarrhcea, which persisted after an attack 
of epidemic dysentery. Fur four years the patient had tried dillerent modes 
of treatment, but the ehghlest indiscretion in diet iutariabiy brought on tha 
diarrhcsa. Six weeks after the commencement of the koumin cure he b*d 
gaiued 4 kilos., and could take any hind of food with impunity. I bavs 
published another ca«e in whirh a severe gastric catarrh, witli momiug sick- 
ntira and complete loss of appetite, enlargement of the liver without ascites, 
considerable emaciation, constant inability to sleep, and premature sclerosis 
of the arteries existed in consequence of chronic elcoholiim. Wliiio under 
treatment the patient took no wine, aleep and appetite retumi^, and he gained 
1* kilos, in one month. 

Of two casee of cht«nic cystitis one was dependent on a gonorrhcea 
which was at ftmt increaeed by the koumiss, but Inter disappeared. Tbe 
second case had lieen very much Deglected and bad exhited f':<r over two 
years; it remained unimproved. 

Anieuic subjects formed the last CBlcirory, and in these I endeavoured 
(u Hftcertain so far as postdble the original cause in each case. In three it 
WHS clearly a malarial infection, and quinine was given along with the 
koumiss; but the repugnance of the patient to koumiss during the paroxyMM 
pceseuted a diUiculty in the treatment. In one c«*e the aniemia was the 
consequence of profuw epistaxis, the patient was greatly eihaoslad and 
aiiflerad b1m> from chorea. Fearing a return of the epi^laiis, we begantha 
treatment with only half a glass, and at the end of four weeks only two 
Unties were reached, but the result wn* brilliant. The patient improved 
visibly and gained 3 kilos, in weight. The severe neurotic sjiuptoms also 
dijnppeared completely ; hut the most oslonislitng results were attained in 
cll-•*^ of antemia dependent ou disturbauces of general nulritiun. The appe- 

' [Thereniustbeaniistakeheie. 38' R.-1IT° K.,whichisiniposatbIa. H« 
doubtless moans 33° U. - 106= F„ which was her lempetalure before.— TBAJta. 
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'» reltirned on l)ie first weeV, and recover 
gtiua in weight reached 3 to Ij kilos. Then 



n hnnd in hand, and ihu 
cue of nmemin induced 
by frequiuitly ri'pBaMd parturition — a ynuug womnn whu in the course of 
four yeara liad given birlli to eiglit children, mid wue in a stnte of extreme 
fxliaiistion. lu seven weeks her health and Htreugth liad been completely 
restored. Tli« lut case was tt woman, of 31 years, who had had an attack 
uf typhoid, vaa then infected with syphilis, and had gone through n coiine 
of mercurial inunctions which bad set up a stomatilijd, the traces of which 
were still present when she came. Tliis patient went as far aa eight botllea 
daily, ajid trained 7 kilos, in two monlhs. Ht-r health was perfectly reetoivd. 
In four litres of urine she excreted 40 grammes of urea. 

At the end of my report I mentioned tbe indications for the 
koiiinisB cure and inxiiited un its etUcncy in caises wliei'e the uutritiuQ 
must be ntpidly impi-oved. The effect of koumisa on CHturi'b of the 
reapirutory and digestive oi^&s ia so conspicuous that it in not strauge 
thnt muny persona ehoulil look on it as a specific iji these diseases ; 
but where there are destructive pi'ocei^Bes guiiiji; on in tbe lungs, with 
^^raqueiit hceiuoptysis, kounii^a is nut burne and does no good. 

H 

^^K Postscript. — Since my work has not appenred in print until nearly 
^E^jrear later than I at fii'^t expected, and several inijiortatit reseaivlies 
have lieen carried out meanwhile, I will hei-o give the i-esults of these 
investigations aa concisely as posaihle. 

Dr. Dochmann ' examined the casein of the Steppe milk mid 
Steppe konmiss, and found that the casein of ware's and uf woman's 
milk presented a finely flocculent mass, of a yellowish colour, which 
when dried a^sume'l a greyisli hue : unlike the casein of cow's milk, this 
is not completely throwudown hy minemlauda, nor by sererul organic; 
^.a exce»H of add redissolves ibe casein 
r the esse with that of cows. Gantrio 
>man's milk with the greatest rapiility, 
wly, the casein of mare's milk holding a 
These different properties do not, how- 
I Dochuiann's opinion, justify iis in looking on llie eeveml 
forms ofcatiein as distinct chemical bodies, for a mere modilioition of 
external conditions serves to make tb«:i differences leas shai'ply mitrked ; 
tlius tbe re«ult« of the ex]>eiimeniti dueely resembled one another 
when, for example, cow's milk was diluted with water.or sugar adilrd 
to it. Or tbe casein broken up into liuer DoccuJi, or on the other hAiid 
when cream was added to mare's milk. The casein precipitated from 
I'edisboh'u, taking on the cbnrartor of ]KU'a- 

' Wratsch, 1882. 



acids, as acetic and tArtaric. 
of mare's milk, which is nevi 
juice dissolves the casein of w 
and of cow'i 
middle plac« in this respect. 
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peptone (Meissuei-) ; when 1>oiled it does not form a {lellicle on tlie 
hurfoce, Hnd it is thrown down by a triHing nddition of CArboiuit« of 
e«dn : this precipitate is insoluble in dtfitiUed wat«ir, although vety 
e«iiily soluble in weak acids or alkalies. Dochinaim precipitated the 
cnaei-D of kouinisB by means of a sqihII qnnntity of phosphoric aeiJ, 
and boiled the lilirate to separate the albumen. The fmrapeptone he 
threw down bv neutralisation witli carbonate of soda. Aftei" the 
removal of these three constituents he precipitated the pejitono from 
the filtrate by means of alcohol, From the researches of DoahmajiD 
it 8[ipeftre thai the quantity of casein in koumiss of the thii-d day has 
been rednced by liulf, n& also the albumen ; in place of these one fiuda 
in each litre 7 grammes of pampeptone and 5 gi'amm»i of peptone. 
The peptonising of the albumen, as Dochmann has proved, takes 
place more rapidly when a little pepsin is added to the koumiss, the 
proportion of peptone being tiebled by this means. 

Dr. Koatjurin ' has published his observations on the koumias 
cure in Slawutn. This establishment is situated on the border of a 
vast pine forest, and cannot boast of tlie best arrangements for 
ludging and board, and the mean humidity is T4 per cent, {in the 
Steppes of Ssamai'a it is only 55 per cent.) ; the koumiss is, however, 
of good quality. Notwithstanding these unfavoui-able conditions 
Kostjurin ob^rved a considerable gain of weight among the patients, 
amounting in some caa&s to 5 kiloa. But the chief interest of his 
work lies in the measm-ements of the vital capacity, of the force of 
inspiration and expiration (by the help of pneumato meters), and 
of the strength of the upper estromities (by the dyuamometer). Kost- 
jurin found, by measuring with the spirometar, that after a course of 
koumiss the capacity of the lungs increaseil by fiO to 500 cem.. the 
foi-oe of inspiration by i to 90 mm,, the strength of the right hand by 
2 to '20 kilos., and of the left by 1 to 18 kilos. From these observa- 
tions it is clearly impossible to attribute the increase of weight during 
the koumiss cure solely to the storing up of fat and water in the body. 
So rich a nourishment as koumiss pi-esents to every organ a mass 
of the requisite material. Lastly Kostjurin found an increase in the 
cii-cumference of the chest of as much as 2'5 cm. and a small in- 
crease in the bulk of the hand of 0-5 to 1 -5 cm. 

In the past summer I undertook some experiments with koumiiv, 
examining the chemical composition of the several strengths and the 
changes induced in the ui'ine. As a final result of my work, which 
is now in print. I obtained the following tables, from which it will 
be seen that the femientfttion of koumiss cea-ses after thirty houre : — 

I Wralicli, ISai. 



ox KOUMIS^S CUBES. 
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1 




Koumiss 


Konnii$M 


Koumiss 


KonmiM ! 




Mare's 


aftereilours' 


ifrer I>'H«Hir*' 


iftor3«J Hour** 


after 4 Days'. 


1 


Milk 


Fenueni a- 


Fernienta- 


Fermenta- 


Fermenta- ' 






tiou 


tiuit 


tion 
70 


tion 1 


Carbonic acid . 


„, ^ 


8 8 


60 


110 


Alcohol 


__ 


186 


19-5 


300 


300 i 


I^ictic acid 


— . 


3J» 


60 


6-4 


6-4 , 


Milk susrar 


51 


18-8 


16 3 






Albumen . 


23 


225 


22-6 


200 


160 


Fat . 


li) 


18» 


200 


190 


VJ'O 1 


Salts . . 1 


5 


45 


40 


40 


40 ! 



The next table shows the changes in the urine following the 
koumiss cure : — 



No. of Litr«» of 

Kuumi'S bmnk in 

24 Hours 


2 
4 
5 



Urine Pii^sed 

in 24 

Hours 

1,100 
2,(KH) 
3,140 
3,000 



Sp<viflc 
Cravity 



1,010 
1,011 
1,001» 
1,009 



Vrea 



25 7 
34 » 

48-3 
49 2 



Chlorides 



130 
15 6 
15-7 
12-0 



Fi-om a review of my work I come to the following conclusion : 
The fermentation of the Steppe koumiss is complete in thirty houi-s, 
after which the chemical changes are not constant. Tlie medium 
dose of 5 litres is, as regards fat and albumen, a luxurious diet ; the 
quantity of carbohydrates and of salts is, on the conti'ary, smaller 
than ISIoleschott demands for an ordinary day's work of an average 
man. Favourable results can onlv be obtained from the koumiss cui-e 
in the Steppes, since beaides the employment of a genuine koumiss a 
hot and dry climate is absolutely necessary. For the manufacture of 
a Ideally good koumiss a |)articular bree<l of mai-es is essential, which 
mui^t be fed exclusively on the Step{)e gitiss, and never be used fur 
LilK.)ur. 

All these conditions one meets with only in the Steppes, whei-e the 
moan summer tempei-ature is 68° F., the mean humidity 55 per cent., 
and the mean atmospheric pressure 754 mm. 

The ferment of koumiss maintains itself at the cost of the sugar, 
but so soon as this is destroyt»d the albumen is prolxably attacked. 

A daily ration of 5 litres piu^ a certain (quantity of cai-bohydrntes 
and salts constitutes a libenil diet, meeting all reasonable requirements 
( Voit). The twenty-four hours' excretion of urea increases with such 
a diet: in Ssamara the increase amounts to 100 per cent., while at 
St. Petersburg it never exceeils 50 per cent. 

The tempeniture of a healthy man in uuaifi.Krted by koumiss. In 
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flii-onic (Useiises intended by fever koumiss exbibitA, in addition to its 
p'lierul action, a luweriiig of tbe temperatui-e, whicb not unfrequently 
sinks to tbe normal. 

In tbe tii-Kt fi'tage of pbtliisis (consolidation) tbe effect of konmiss 
is almost witbont t'xception successful; in tbe second (wbile tbe de. 
hiiiutive i)roce>^ is still limited) it actH only by improving tbe general 
condition ; in tbe tbird stage (strongly marked destruction of lung- 
tissue) koumiss is badly borne by tbe patients, and only in tbe rarest 
cases gives any relief. 

In catarrbs of tbe upper division of tbe alimentar\' canal tbe b:st 
results are attaine<l, but in tbase orlv of tbe lower division as are 
a^si>ciatiHl witb cluonic dian-bcea. 

In c:\se8 of ana-mia, cbloixmis, malarial cacbexia, &c., tbe koumiss 
titatment effects a radical cuw. 

r.S. An artir.oial kmiinis'S made fwm cow's milk is prepareil at tbe works 
of \hv A^lo^l>;i^y l>;iiry ri»iiJi»;iny under the ilin-ction of Dr. Vieth, and is sent 
i».;t in Million t>.'Ttlo>. It has been pronounced •exquisite' by the highest 
K.'.sNJan uiithi'vitic^. nvA its tiavour is certainly deliciout. It differs from the 
• «t r.v;ino * kou:..:**^ :ti it'* ^nrfater stability, the fvroientation being greatly pro- 
1. v.::t»l ami tl.o Tr:\v.>:T;i»n irom the mild to the strung form occupying three 
\\vtk> ir.stoatl of .is n.ar.y days, a great convenience to patients living at a 
«V'»*anco. 1 havo tv«ii v.naMe to obtain any infonnation as to the process 
o" •j'.. y«-.i in vv :v.;:.v.:a-.!v.!t'. :hat It?:::^ a trade secret of the company.— 
li:ANM..\r'»K ' 
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ABD 

ABDOMINAL plethora, 157; treat- 
ment of, by grape cure, 332 

Atlamlciewic^ on peptones, 24, 25, 87 

Ag;>.ricu9, tee Fungi 

Albumen and albuminiites : amount 
required by tho human oi^auittm in 
relation to exercise of functional 
activity, 150-157 ; and to state of 
nutrition for the time being, 20-22, 
155; digestion of albumen in ntumach, 
102-110; in bowel, 262-264, Tege- 
table albumens,- 55 

Albuminous metal)olism, in health and 
in fasting. 18-22, 150-155; in fever. 
191-199, 202, 224, 227; incomplete. 
157 ; relation of, to the ing<^»tion of 
albumen, 18-21 ; to oxygen inspirei. 
27. 28 ; circulating and organitted 
albumen. 18, 19. See also Fever, 
Diabetes, Ol>esity, Liebig, Voit, and 
under the severjil articles of food for 
the percentage of albumeu in each 

Alcohol as food, 69; drinks contAining, 
70-76; as stimulants. 186; in fever. 
231. 232; in diabetes, 308; twofold 
action of, as regards fat formation, 
38 

Alcoholic strength of wines, beers, and 
spirits, 72-75 

Ale, eee Beer 

Alexander of TraUe^, 7 

Amidic aoid in p'ltiitot's, 62 

Amygilalin in bitter almonds, 67 

AuMfmia, diet in, 275. StetAsu Koumiss 
cure 

Animal ftxxls, 42 ; digestil>ility of. 138- 
141 ; cooKing of, 89, 90; in chronic 
f>kin dineajtes, 319 

Annarfi on koumiss cure, 357'359, 
330. 387, 388 



BAR 

Apollinuris water in fever, 231 

Apples, fee Fruits 

Apricots, firr Fru'ts 

' Anibian cure,' ;J2.') 

Arabians, diet»-tics among the, 7 

Are/teujt, G. 187 

Aroma of fruits, 65 

Arra»>k, 74 

Arrowroot, 62; in tho milk euro, 337 

Artichokes, ^rr Vegetables. Diet in 

obesitvand diabetes 
Artmaniiy 146 
Ash, aec chemical compo^ition of the 

different articles of finxl in !i>ciii. 5 4- 

67 ; of grai>eH, 329 ; of whey. 340 
Askh'pia*, 6 
A^*parM4»i^, 56 ; in potatoes, 62; in as- 

pa^a^•us, 64 
Atkin*on, 3. 187 

AtrDphy of infants and koumiss, 348 
• AutiAuf;' 96 

Augsburg. «<r^ Hospital dietaries 
Avicenna, 187 



nADO, ro,, 327 

Bacon, 46 
Btipintiky, 284 

Baking and Imking |>ow(lers, 92, 93 
l^ilaneo sheet h ot the human wouomy. 

by Volt, Mhowing the total intake aiid 

outprt under different cincumMances, 

151-153 
Balestrtri, 333 
liiiltn*, 261 
lialtser, 4 

liamfhnjrr, 98, 100. 255 
ItontiHtf, 31U31 I 
Rirley, fee Cereals. Pearl bailey, 

&c., and Hospital dietaries 
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BAR 

Jiari-ai, 160 

JJarttlf. lOo, 2)4, 289. 324 

Jinsrh, Von, 132 

I^».ement cells. 103 

Buiu:r, 28, 187, 107, 211, 2r,0 

lieafe, 187 

IJenns. 60. 61 ; French, 64. See also 
Hospital tlietjmes i 

Brau.Hfmt, 99, 107, 109, 112, 113, 1 lo ! 

lUchnmp, 261 I 

Keef, 44 I 

Beef tea, 83; in acute fever ; 228; in | 
rickets. 287. Si'e albo Liebit; 

15eT. 7o. 76, 158; in fever, 232; in , 
urolithiasis, 1^7 ; in scurvy, 278 : in 
^'out. 293; in ilialketeK 3<>8 ; in milk 
cure. 338. See alsjo Hospital diet- 
aries and B^ilancc bheet!> of human 
ec<.)nomy 

JIfti'.'iv of Sit mi, 7 

Jit,i,h, 4. 60, 146. i:)5, lo7, 160. 164, 
237, 321. 322, S33, 340 

Bennett, 4. 187 

Brtj, 333 

Bern.trd, 99.126 

BermU. 187 

BthiM, y,>H, 46, 94 

Biddft, 99. 114, 14 6 

Biel ..ri koumi>>, 343. 3 SO, 3S4, 3S8 

Bif*/*r^*i^i, 328 

^ •>•* Hirtck^fU', 2S1. 2S2 

Bu^i.f. 3. 137 

IVavMt-r. oaMrrh « f. i:~:*jv cur\^ in. 3?2, 
ar.d ko:;nr^5 ourr. 392 

/:.V*i.;;, U2 

Bi>vl ;i* ?\\xi. 4S. 2Ti\ 271 : ioflu* n.v 
o: r.u:r::^v> or. t.'.e. '..■>; ;».:«m: v> 
of. :r. h'A'.ih Ai'.d »; s^\*m\ 27*^ : :r. :>.i 
kv'V.r:**s c".r\\ o*9 ; '.- Sv^-^:"- > 
»••»•'" *^ "t"* \ »i ■ « .« ^,» i ,~ ..* ". . 
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CAR 

&c., 181 ; Liebig*s dia1«tie, 304; 

Pavy's almond, 305: gluten, 304; 

Iceland moss, 68. 296; ioulin, 296 

See also Hospital dietaries, Balance 

sheets of the human economy, Diet. 

in obesity. Milk cure, Koumiss cure, 

and Rye, &c. 
Brehifier, 236, 238 
Bright's disease, milk cure in, 336 ; 

koumiss cure in, 385 ; whey cure in, 

336 
Brllat Sttvarin, 311, 312 
Brimmtr, 54 
Brinfon, 261 
Broccoli in diabetes, 308 
Bronchitis, »e^ Grape, Whey, and 

Koumifis cures 
BrousMiis^ 8, 187 
Brov^H, 8, 1 87 
Briuke, 23, 100, 107. 108, 121, 123, 133, 

262 
Brunners glands, 128 
BH<'kkei/H, 282 
Buckwheat. 59; groatb, 169 
Bu'i^e. 128 
Bumpe, 79 

Bur^ndv. see Wines 
Bmj>ck, 129 

i?tw#. 188, 220, 228, 229 
Butter. 49 : rancidity of, 50 ; absorption 

of, ^n alimentary canal, 144. 145; 

in ditl't't*-*. 3u7 : in ol>esity, 317. 

^^^ .ili<> Hi^iital diftaries and Bi- 

lanct^ sheet* of the human economy 
Butter m:ik. 51 
iMitvno acid fermentation in stomach, 

TlS 



pARIUGF, 61. 6.1: digestibility of. 
V. V'7. Ir4. C^<a'.M>Httipital dietaries, 

I^-.?: ^r. i -iV^'es*, «»l^iy, ^c, 
CsV^ \ vherr.-v'akl cvmpviei-ilion of, 78. 

t .• --If .:/ t ,;4jr. 2*» 

O*:*:* -, r>-77 

v\i :"* f:*< r s<---::r A=i 'ellv. 227 

v\\.: * :rT, 4.> 

v'v .>fr ..-:;:,: :rv*:i::rn: ot 321-323 

. •■ VK :,'': :^: :^ii3. 2)H. s»>s. 3o9, 

v\r ,v .' x\-.^.- <^ :> t ^ r*.vc>f !s cutrition. 
<' <•- ->►«.:-»*• -"* : "»*7 '*2«» 237: 

" ^- .->. ^^*4-:?>r . •- c«>5Hc ca- 
i*« Cw *.;3,« x*il;ri ^, 108; of 



f ixssx m) 1 


CAB DIB 1 


gniuie juica on, 108; of bile on. US; 


pilal di«rftrie%Di»t in fever. Db«i.ii v. 


oftH.tiCTeatiojuiwi.d,iaa;ulili»»lion 


«.d diabetes 


of. 139. Ste alBD Chemioil comj— 


Cognac. 71 : in dUbelra, 308 


oitian of fooda. Hoapiul dlvtitrii;! nod 


Cok-M-H. 99. 1 19. 130, 129, 134. 201. 


BhIuicx tb«Fts of iho human economv 


214, m 


CnrbonMsl ir«^ra in gout, 2V2. Srt 


Col«Mnli, 206 


Atntied wntors 


CompAu, 08; in obesity. SIS 


C«rl>uuii.' acid in beer, 7A ; in kuusiiK*, 




366. 3S6; excretion of. in fev«r. 203 


ConTsleaconee, appctiM in, 211; dlfl 
ID, 210-245; diction in, 340; rar- 


CufcinoDift. tee Caneor 


CmHcb Mid kDamiia cun 373 


bobydratea in. 244 : ttuin trpliuid, 


Carrot, chemical compuaition of, 63. 


error.iiidielin.241 


5m alto Dinbrtea, 31)7, 308 


Cooking of animal foodx, 81-Bl ; of 


CoMiiD. HO Milk 


ve^tnbls foodn. U2-0B 


(.-ojJt, IS3 


Cow'h milk. «» Milk 


Chsmta men] or sUtch, 02 


frfl-M, 328 


oxiUoH, seo 


Cr«im. 49. 61 


Cnviw. SI : in diabetu, 303 


CiKOniber. 60, 67.- fI«'Dixl-'tei 


aiepj. 63 


CuluT. 261 




f^«*«t328 


otvegeUblef.»d. 




Crlsm.«. 187. SSI. 3211 


Cvr.S, 146 _ 


(-praaU. aT-AU 


Virmy, 33, 361, 262. 2G4 ^^^H 


f*-»W..312 


^^^H 


ChnmiMgne, 73. 7* 






TUJL. SAO j^^^l 
■" iMn/wj'. 3IS ^^^^H 


of thB ditferenr kind. oF, 52, £3. l.'iD. 


^H 172^ diRcatibilitjor. 11-2. 141. .V.' 


DaaW, 311 ^^~ 


^^ aUo ftilnDce !>h«cti oi Ibe bumdii 


t>'>rti-iK 3Bo 


^^^H. ccoBorojr ami Ho*|>itnl dielnrii'i 


ij« V*- »3 


^^VCbemioil compo»ilion of foods, H-Dl ; 


Miorr. 23B 


^^ and elaewhcrc undei oaeh 


DrjienrniriDD. rnrpm'bTnmloiis, id Idtit, 
300,201. 5rrF«' 


Cbcrriu. 6fl. 88 


Chtalnuu, 67 


ftjVrf. 533 


C*.<W«r. 260 


Denolf. 378 


Cliieory, 66 


Deilrin. fi8; in be«r. TA 


Chkridit Id hsIi, ve Chemicul nrnipo- 


Dhurra <»wjf*«n.). 50 


lition of foods, S4-67 ; in th. urine 


Diabete».di>tiD.284-dlO. &> Koumiu 


in fevBf. 208 


cure 


Chlotofis. «rF Koamiwcurs 




ChocoUle. 78. &• llaniiiinl dieUrle. 


UinFrhiDa. 134, 13S,- <liet la. 267. 218. 


and Fever 


Sf Milk cure and Kouraiea cum 


ChaUm infitnlum, tt* KuumiM.nro 


Diiiiijwe in l»>r, 76 


Cioual.9. Hi 


Diet in inteitinal catiirrh and iliarrhiH, 


CMlUH. S3a 


246, 247, 267. 368. in acute fei-r. 




■iM-?82 ; in <A^,nlo fer.^. a53-3M . 








liTM-. XSft-HO ; in Mivaiia, 37S-:r77 ; 


lhi.r«o, 118-180 


indMb«».294-310; in «ruftUii. !IW- 


Cider, 7i ; in hubitunl coulipalion. 2b7 


M3 ; b iirur»-y, 877-280; in rick*'*, 


CiiroDi, ti LanioDt 


383-388 ; In gout. 388-I&4 ; in uie^. 


Clarot, w UordMux wiiiea 


2ai.363: lncaluTh.S46.247;<ndibi- 




tation, 164. 266 . and in cai.cvr of 


Cnofif. US 

Cod-llTor nil in Mrafnln, 282 ; kuLcu- 


the Momacb. S63; in diiroMe of the 


T«DCT»e. 26l>: in )Mbit>wl eonail- 


tanruti* injwiion of. 271 






349; Trgrtarian, 320. Sm alM ^M 


of. 76. 77, 177. a77. *• bIki H«- 


BonmiH core ^^H 
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lyDEX 



DIE 

1 )ittetic methods of trfutmcnt, 13, 311- 

Dirietios, in antiqnity. 4 ; umrmc; the 
(irt'ekn, 5 ; Romans. 6 : Artthiuus, 7 ; 
ami in the Middle Aires, 7, 8 

Diirt-stion, its siKvesMivf Kta^es, 100- 
136; nctitm of wiliva in. 100. 101 ; 
of gastric juice in, 102-120; of l.ile 
in. 120-124: of pancreatic jniee in, 
121-127 ; of intcbtinal secretions in, 
127-120; of the peristaltic movt^ 
nu'ntsof l>owel in, 130-132 : derange- 
ments of pi'ristHlsis in, 133-136; in 
li'Krilf states. 217-224 ; relation to 
lo>9 or pain of boly weight, 193. 194 ; 
et!ect of stimulants on. 39-41 ; I$oau- 
niont and Ciosses ol>servations on, 
112-115; tho utilisation of nutri- 
ment. 137-140; of animal food, 140. 
141 ; of vejretaMo foo<l, 142-144; of 
fat. 144, 145; of animal and vep*- 
talile ffMKls t'ompjiretl, 139. S*r alst> 
urulcr each food stuff and article of 
fu«Hl. in Diet in fevtT, convalesoenoe. 
and diseases of digestive oipins, &c. 

Jhost'oriiirs, 328 

Diurt'sis : influence of drinks, 39; of wilt 
lo'xi. 151-153. Src Koumiss, Milk. 
(irai)e. and Sohroth cures 

nMl, 3 

DiKhumun, 393 

Do, I kin. 30(>, 333 

Jlnv'hr, 109 

D'lih'k. 37 

Dittanlin Ihainnrfj, 261 

J)i>ri>iw, I '<»//, 307 

Dyspt'V^ia. febrile. 115. 120, 218,219; 
in ulcer of stomach, 2'>2. ^■<'' also 
Koumiss, Milk, and Grape curis 



TrliSTEIX. 280. 294, 311, 316, 317 

^^ K.ls, 47. S^e¥\sh 

l-^iP^. 52. 158; dieestion of, 109. 114. 
141 : in fever. 222; sul>outanei»us in- 
jectii>n of yolk of, 271. ^e »Uo Di* t in 
fever pout, diabetes, obesity, gastric 
catarrh. uKvr, &c.. and Hospital diet- 
aries anil balance sheets ofthe human 
ecoriomv 

Flr'o'fi, 271 

H{rhhor.>t, 23. 260. 264 

* Kierjerste ' soup, 8"». 176 

Kniaciatinn in tVver. 190. 200 

KmuUni. 67 

Knir'iish liospital dietaries, civil. 163- 
16 4 ; army, 172. 173 

Knii^i^n-atus, 5 



FEV 

Krismann, 4 
Krler, 206 
Krvalenta, 60 
Krj'thnxiextrine, 108 
F.u-ald,^^, 116 

Extmctives, see Chemical conipos'tion 
of fiKxls 



F-ECKS. in relation to the digefttibiliry 
ofthe food. 137-140; loss of nitr... 
gen thereby in relation to food in 
febrile states, 209-211; in biliary 
fistula*. 122; comix)sition of, 129- 
1 30. ike Koumiss cure 

Falck, 79 

Farinaceous foods, 95, 96 ; in diseases 
of I hi* stomach, 250.256. See also 
Diabetes and liospital dietaries 

Faricick. 46 

Fat, amount required by man, 150-160 ; 
antagonism of albumen and fat, in 
nutrition and metabolism, 27-31 ; 
deposit of, in luxurious living. 167; 
dige^tionand absorption of. 122, 123. 
125. 141, 144,145; in bowel, 263 ; fat 
derived from albumen, 27 ; metabol- 
ism of fats and of carbohydrates 
compar»Hl, 31-32; value of fat in 
treatment of scrofuhi, 282. 283; in 
rickets. 288 ; fatty degeneration. 
201-203 ; of liver and obesity due to 
diseases of that organ. 259; diett-tic 
treatment of fatty infiltration and 
obesitv, 311-318. For fat conttintHl 
in different articles of food see under 
each 

FrJtr. 26 

Ftlir. 159 

Fernuntati'^n. alcoholic. 71 ; lactic and 
butyric, in stomach, 117. 118 

Fev. r. emaciation in, 190. 191, 2(>0 ; 
and inanition eompjire»l. 20'» ; oiva- 
sional gain (f wtight durinjr, 192, 
?93. 236; albuminous metal■nll^m 
in. 194-198: ellects of fmnl thereon. 
208-213.217.224 ; incn'as^^l elimi- 
nation of c.irtHUiic acid in. 203-206; 
dimini^hed excretion »>f chlorides in. 
20s : elevation of temjH-nitun* in, 
212-216; its relatit n to the exor^^'- 
tii»n of ure.i. 195; appetite and di^e — 
tion in. 218-224: «iiet in acute. 2l'5- 
232 ; and inchnmic. 233-238 : fo-cetl 
fee, ling in. 239: Cimdiments in. 225; 
effevTs of abiMiolism on. 195 : o( alco- 
hol on. 231: sianatiim diet in. 10; 
eff»cis of a diet mainlv all uminous 



nn, 23S : of n non-nitraeenoaB diet nn, 
237 ; lit gelatin an, 231 ; suptic And 
lUeptiE. 196 ; fxtretion uf nitrogeD io 
urine, ficcee, and (puta in, 197. 209- 

Figs, S6 : in grape cure, 331 

t'i«h, compoBitluti of the flnh of dif- 
fsrent kinds. 47; pmening and 
vnokiog dT. 90. 91 ; digCBtibilit; of, 
114. 5w ftleo HoapitAl dietariao. 
Gout. Diahetra. Obeniy 

'Flnnmaappe'^eiulud, 96; and m 
UospitiU dietaries 

Flisb, composition of. 42, 43, 64; of 
ox, 44 : of calf and >h»ep, 4&: of 
dwF, hurt. pig. tec, 46 ; of birds and 
fieliKS, 47; coukinguf. 81,82. 88-90; 
prweTTtng of, 90, 91 ; TRrioaB pre- 
pnnitiun»or,iDelnUing broth, beef tea. 
meat extract, peplonisad and soluble 
iDFntti, iDfuHionH. &C., 82-BS ; digeati- 
biliij of, 112. Iia, 140, 141. Sm 
ateo Animal fbods, Hospital diutariBS, 
Jlalnnce sheelE of human econoinf; 
nnl Diet in frfer. guut, diabetes. 
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obnicy, tit. 

Flags,, 146 
Fluid meat. 87 
Fmtagriiift, 3, IS? 

Food, relatiouofiUfiecee. 139 ; depriTa- 
tioD o£ ae H ueana of irratmvnt, 8. 0. 
II, 311-337; alaoIMet in fever, die- 
enaea of (lomacli. &C.. adminiatra^n 
of. in diflereaC diMaaea. Mr ouder 
each, and byonemala, 261-273 ; ulili- 
Mtlion of, ire Digestion and Dift. Set 
also esrh arlii'lo or claw of foods 

Food HtuBk, 13; quuitil}' of each rt>- 
qoirod, Iif0-ia7. albuminates, tea 
Albumen, Diet in foTer, and Nutri- 
tion ; fata, we Fau. Nutrition ; carbo- 
hydratas, mNtttrition, Diet in farer, 
tte. 

FitrtttT,4, 19,35,79.84.141,146, IfiS, 
1M,1S3, 178. -2*6 

Frait, 328 

^VaaiW, 17. I9fi, UtA 

FtMacidinMliva. 100, 101; in •lomach. 
IU3. 104; want of. IIS. 117. 118. 
S»e alao Fruits and Wines, chemical 
eoBpoaitinn of 

Fnneh winea, aw Winoa 

ntrM*. 4, 99, 109. 113, 116, 3flO 

/V(MHiai, 329 

^V>y, 1«0 

frMnicA. 124 

ftllila a> fowl, tS. cheiaical iimino- 



Lh^vou 



<1BA 
sition of different kinda of. 66; as 
fiMd fbriha aiek, 97.98; in gaatric 
catarrh, 219; in dJMaMS ofthslivar. 
260 ; in conscipution, 256. See alM 
Seurvj. Qout, Diabetat, Obeaitr. a ' 
Fever 

Fundus glands of the stomach. 103, 101 I 

Fungi, chemical compobiljon and nutri* ' 
tire value of the edible specie* of, ' 
87. 68 ' 

FHiiie.99. 131 

FUrhratger, 158 



n.jn. 123 

" Garligew. 298 
Galm. 6. 7. S. 323. 33 
(jail stones from diet 

Sn Grape cure 

Garrod. 30. 37 
Oarlii, 365. 388 
Uasesinstomach. 118 
130 



le inlestius, 



Gastric catarrh, dial in, 250 
Ositiie jni«s, jsw DigastJoD 
Oastrie ulcer, diet in, 25 1 
Gastritis, diet in, 246, 247 
Geml, 100 

Gelatin and albqmon. 33. 34, 213, 217. 
221. 227; digestion of, 107. 114. 
Sec Chemical oompositiun of foodi 
Gfnit. 376 
GealiUi da Folifno. 7 
' GenuasEniue!,' 15, KOtr 
Gminier. 192, 196 
Oliadin. 55 
Glucoaide. 56 
Gluten, 55. 50 ; action of gastric jnica 

on, 109; gluten bread, 04; in dia> 

betes, 304. 3UA. Set Brs>d 
GtyeeriD in beer, TS ; JndialHto*, 303; 

Dntritire valns of, 31 
GeiiUol. 8 
GMtteiit, 109 
fio/W, 107 
Gonw. 47 

G»rap itwiHT.-, 50, '19 
GoMi, 112 

(lont, diet in, 288-193. Sti Qrapt car* 
Graeh Laprndt, 1 8* 
Grape asb, 328, 329 ; care, 327-338 
Ompe suffar, a7, 69 ; as lood in fevsr, 

220. Am Chemical nimpoaitioa ot 

eg^ alnmnde. fungi 
Onpea an fiioil, M 
I. 1"7 



Craf./r, V9 



^^ 



urj 



IXDKX. 



ilrcckw, (liK«'ticM amoii^ tho, 5 

tiibloM 
6>i>fi, 382 
(irieMngrr, 306 

UroHt*. 69. 'Vf IIo8pital dieUrieH, &c. 
Oruel, 85. .Srr Iluspital dietHrieH, &c. 
Griinhertf, 333 
/rnm^aipfM, U9, 131,132 
(itHUHtr, 117, 128 
num. 60, 69 
irHj/ruot, 1H7 
(ri/rrtft/ai, 24 
Oy^iNum, fiT Winou, adulterHtion of 



f TAHIT in rflation to nutrition, 160- 
.11 102 

' HaoluV.' 90. Sft uIho ITonpittl liict^irios 
IIivmoptYNiK, AT Kuumira cuiv 
UiiUfT, 187 
Ham, 40 

//ii/n/mintVw. 121. 122 
//.imv. 313 
• Hauptzolltfu; 102. 103 
IhiH.*,mittu, 328. 330. 331 
Jirrlrr, 188 

Hrixi<HkaiH, 99. 102-106. 12,^. 128 
litiss, 284 
//f .Vrr. 99 
//r i»»r/.,A7. 27. 211 
//• •\< %.'*»/«•.<, 6 

//,.im\k*«.n, 343. 382 

Herring, jvr Kish 

Ht •.•i^.<.Vii. 347. 377-3S0 

//■-i«.<*»< r, 3 

I/'\ifAft •». 3. 14t?. 10-i Uk^. 18S 

//liUK WMfff. .*» S. 11. 1S7. 188. 217. 333 

//vXVi-4, IV«, 2:2 

,*i / i.:HH, O.V 139, no. 289 

Htjff.-^AtH, /v., 8. 334 

.»/»•%<«;%. 349 

Hv»no\\ 89: iu cvr.Hti;v.t ok. 2**»6 ; ::. 

•* fc.* ...i 1. * 1*** •*.! *«*0 '**? 

:t. I'lV <V; . •*. "^. ll IV I - . . 'i', I '3. . >> 

llv rvTorvi-l.'oV'.j: .r.ad. vJ . v:'j:x*!:lil;:v 
or. 14; 

*. : 4 I : J . A v-^v; -r^ . I >n. : s: . sr: . » . - 

r-". IS- . KuNSMn AT— .V l^-\ lc^7 
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KOU 

Hunger. w»n«e of, 147; curp«, 5. Ste 

Inanition 
Hupptrt, 196, 197. 208-210, 298 
Hydremia, diet in, 276 
Hypochondria, milk core, 336 
Hysteria, milk cure in, 336 ; konmlss 

cure in, 367 



1ATR0CHEMICS. 8 
latrophyHicists, 8 
Ice in gastritis. 247 ; in diabetes. 307 
Iceland moss, 66, 296 
Ideler. 8 
Im Thum, 108 
hhmtrmann^ 36, 37, 167, 209, 278.280. 

311 
Inanition and febrile emaciation com- 

nared, 200 
Indican in vrine and albuminous meta- 

Imlisra. 25 
Infective matters in milk, 61 
Infusum carnis frigide pneparatum. 86 
I Injections, subcutaneous, of ftiod, 269, 

270 
Inosite, 67, 296 
Intestinal gases. 130 
lnte^tineH, diet in diseases of. 246, 247i 

266. 257. ^yv Digestion 
Inulin. 50. 290 
lo^line. onem.-\ta of pancwaiised mesit in 

pois^^ninj: by, 208 
ln>n in tVxKt in rvl.iiion to auM^mia, 27»» 
Irvm oxide in the a>h of f»»»Kis, se 

ohemioal 0'>un>o*ition of «ach 



TACQCFXEr, 31 S 
^ Ji:n\\<i\ , 348 
,/i.r,>' •A's. 1*83, 228, 2->4. 324-327 



fTALFSCHMIED, 187 

^^ AV-*.\ sr^. r<i.v i-o 

.V -f-- . -^^ 

\ " i ', ". .^ 1 1■^. 1','7 -T"* 

• - • v.. *•; 

.\ -V t. • k . ' J»* 

kV ... :^ 

A*».riT. 5 

A - ■ •. t 



Kor 

rind suits. 371), SKR. ^0,^; prttpiiralinn, 

348, 3b2, aai. 967. ii», 3<t9 ; from 
tow's milk, 308,350. 306; qiuntiry 
ilrunlc, S47. Sfio, 3G2, 383, ZTi : 
e.mpiired vitb riTects of miik, 37fi, 
303 

Koumiss cure, diet during, 3t7. 340. 
350, 3.W: flffect on ttjipBtile, S-SO, 
S86-37I, 374 : OD buily wctgbt. 34S, 

366. SSI. 368. 37S, 389. 304; on 
buTsU. 3&0, 366. 3SU, 383; oa limia, 
356, Sni, 374, 384; on calvieo'is 
ricntiun, 3S3. 355. 381, 3TU. 375, 
384. 385 ; on exprctcration. 3^6, 38U- 
371.378; on^nitxl orgAQs, 361,368. 
3T0, 373 ; on tbe hsnrt anil rMculnr 
H^Piii, 310, 360, 37(1, 373, 384. 390 ; 
on mucDiu membraDcs. 355, 370. 373 ; 
on nnnl excretion, 346, 3A3. 86n, 
37n. 373, 374. 38j, 389, 390, 394 ; 
on mlivaty etcretion. 389 ; an respi- 
rntion, 890 ; on TitAl capacity, 3M, 
881,394 

Knamin care in nnvmia unit rhloronia. 

349, 3S3 387. 370, 378. 3S,^, 392. 
390 ; in ntropfay of childhoiHl, 348, 
368; ID bniadiitis. 362, 371, 379. 
381.391,302; in cuice'I' oTBlnniiu-li, 
367 ; in ariei, 372 ; in conntloKenee 

truptinwi. 372 ; in cjrititii. 361. 367. 
879. 391 ; in diabslM, 387, 378. 3S,^ ; 
in diarrbtea. 378 ; in debility, 34N ; 
in iliitMMiia uf digMtive urgan*. 347. 

367. 80a, 396 ; in ditcuoi ot lirer. 




367, 379 : in i 






spfUm, 363. 367. 390; 
840; in mDphjgrnui, 370 ; id (pixtriv 
Murb, 347. 3S1. 38.1, 392. 306; in 
h«niopl7>i«. 888, 300, 379, SHI. 388: 
in hMit diseMv, 347, 3S3, 367, 370, 
382. 388 ; in hjsierin and b;pcvhun- 
driMii, 367. 381, 390 ; in kidney 
diMMT*. 347, 3Sr. 887, 372, 870. 
883, 388; in Uncorrhoa, 381. 382, 

887. 370, 373. 879. 381 ; in mnlarial 
dtMUca. 302, 396; in mrnunuliiiin, 
84B, 387, 383, 387. 37H ; in niur- 
pluBinn. 3T8 ; in phthisii and tuber- 
enlomj; 848, 383, 367. 371. 3;0, 381, 

888. 386, 391, SOS ; in pimriay. 870. 
881: in |>rff[nanc;. 347. 383. 370. 
S82 ; in rirkeia. 348. 381 ; in wraftilB. 
848, IM. 387. 878, 381 ; in *eurTy, 
8IH. 349. 383. 3d7. 363, 367, 370. 
IT3, 878, 881 ; in Mrrilitr, 370 ; 
■Tphilii^ 386: in tab.* donalii. 3(8 : 
in -lyphu.' (-|ypb.wl), ».>4, — 



282, 284 



Krawk, 48. 82 
KrauM, 187 
KrvloK. 128 
Kruiy. 381.271 
KUkiu: 99, 122. 126 
KiiU. 29a. 802. 303. SM 
KiHuUf. 107. 211 
Kupffrr. 132 



TASORDE. 26 r 

Lattchmbrrytr, 
LaaiijoiT. 10 
Itirri. 333,337.338 
Urirrc. 333 
Legnniinowe. 80. 81 ; fooiU pre)i<inil 

Irom, 04 ; digeatibilily uf. 1 43 ; ii>- 

tMtinal stises ordrod by, 120. See 

Diet in obaiity 
Luffnniin. Mr Vrf^lxble eaiH-iu 
Lfimanu. 08,110, 146,310 
lAKhltmirm. 90, 3j8. 287, 271. 278 
Lemoiude in foTvr, 281; in diiibelci, 

308 
LrntllB. 80. 81 ; diguliiw of. 143. Sn 

h'wi shccia 
LffKh. 328, 330, 331 
Lugaft. 388 
U«hc. 88. 00. 117. 118. 119. Ii9, 260, 

267, : " 

84,2-^11,228, 



Lrntie'i mlutiiiD of tn 

288 
Lm. t. US. Sv HifpiLd diotoriaa 
Ltvde». 191.201. 20,1 
Li;h<)nin,.1S. 88; braad, 2»8 
I.iebvrkuhn's glnnda. 128 
luinrmtitltr. 187. 101, 193. lUA. »■]. 

303,218, 229 
Litiig. Ivn, 3, 10, 13. IT. 28. 148, 288, 

304, 312, 314, 318. 300: hi* Iff 

tea, 80 ; extiBct of mnt, it ; infiiniB* 

fowl in fevar. 281 
Limp and lina aallii. «• Chmiiiiil 

canpoaitbn of foods ; « al>w 

Kiekit* 
li^ ffriJufnTM. Km, 146 
Ltqunm, 7). 74 

Lirar, » IWd, 4H ; milk nitv in hy|«r»- 
ni> of. 386 ; ^rapp cnra, 332 ; dlit 
)a drrhein*, 260. diat in liaer da- 
200 
14.8,187 



37»; 



^^F 401 V 


^H OIL ■ 


^H /Wm, 90 1 MoUKholl. 3. G4. TS. 1(18. 146, Mi. ■ 


^H ZhiIu^, 06, 132 


276, 264, 2B6, 313. 388,396 ■ 


^^H Lungastifaod. 48 






M«TtaH, 138 ■ 




Monll, m Fans- ■ 




Morpliiniam, $fe Koumisa mre ■ 




MoseiK>« Wines in diobBU* * ■ 


^H If ACABONI. 142- »;c alBO Uunpiml 


Mo4rr. 69 ■ 


Moutard Martin. 2AI ■ 


^^B Mkdeint. <« Wines 


M»M»f. 140 ^^^1 


^H Ma-fadit. 1(1 


Munich. >» Roapit^ dletaria. ^^H 


^^H MHsnesiH. «< CliemioHl compoiiitioD 


MuUtr. n-i ^^H 


^H of foixiB 


MirH. 314 ^^^H 


^H Moiie, 67. <>8, I6S; digwlion of, 112 


MuKulm. 96 ^^^^H 


^H Mtlarisi diMHMi, Mt Gmpe iU>d 


70 ^^^H 


^^H Koum i BS cures 


Mutton, 46 ^^^^H 


^H JVoIy. 23, 24, »», IDS, 100. 122, 126. 
^H 19S 


42 ^^^H 


^^^ 


^H MwiDiM, 67. 67 ; in diabetes, 29S 


KA8SE. 99, 132 
■*■' Anunjm, 106 




^H Mnroltt. 1ST 


Jftnri.', 226 


^H JU(ij>, 333. 310 


NarvuB : influonoe of nervous Byatom on 


^B iV«»r, C, 143 


nutritioii, 29 ; on the peristnttie 


^H Jftltr, 5.. 99. 132. 107 




^H Ueol, M! Cerrala &nd Leguniino*^ »ud 


on interchange of gsaea in tha or- 


^H Huqiitttl dietariee 




^^h HmI timea in bmltli. 161 ; fur th>' sii^k. 


ou the, 40. 41 ; aecretoiy nerros nf 


^^B 186 


stonuich, splaochnic and pDeurau- 


^^B llMt joi<». 81 


guatric nertcs. 104. 106, 107 


^^V JMHwr, 22, 106, lUO 


NntU'a infant's food in fever. 331 


^^ JfiUtni.Sei 




MelitOBe. 67 


Numt^er, F. t™, 236, 336 


Hainan, 67, 86 ; in diabeten, aOO 


.VKMffKT, P.. 311 


JV(H.-e2. 261,271 


Kollm<Mel. 69 


Merairiali,. 7 


'Nndeb:i,'S6,l79. SwUospitftl dietaries 


M»rcuri«UBni, s-f Koiiniis.- pure 


Nulrimenr, «r Food and Food atuft 


jVfrii.fl, rD»,i03 


Sutriijnn, 14. 16; Lieliig'a views on. 


MttMcr, 327 




.V-(^&r, 198 


labolism of albumen, 18-22, 27. 30 ; J 


Af«jw AhTMU. 333 


of peptones. 32-26 ; of fat, 28-81 ; 


jVtWi«. 330 






value of sails, 36-37 ;'af wat«r. 37- 


MiichfU, 333, 336, 337 


36 ; influence of eieccise, 28 ; and of 








20 


sugar, casein, fat, and eftlts in whole 


NutritiTe ralne of the dltferent IixxIb, 


and Bkinimfd, 49, 5(1, .'il, 168; con- 


ta under each, in lloepital dietariua 




and 168 


blue, 61 ; bloody. 61 ; aad ir>fect«l, 


NnU, 67 


51 ; coaguialion of. by rennet and by 


■ 


iioitis, 60, 106 ; wmposilion uf mare't. 




60. 36). 366, 380. 366; of gott'*. 


rtATB and oatiueiU, nee CemiU ^ud 

U Hoapital dietaries J 


eheep's. &c, 80 ; dijfosUbility of.;lIS. 


141.109. &C HoBpilal dioWrias BiKi 


0«,terhn. 3 J 


Diet in difTerrnt di»«aM» 


Oils as food. 66 : in coffee. TG. &« ■ 


Hilk sugnr in dlnbatss, 296 


also Hospital diet&riei and Sabcutn- 1 


ilolafsts, 60 


rZJ 
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OliTB oil. 56; id dialMteB, 3US. See 

OiU 
OIJTes ID iliitbetM, 308 
OppoUer, 2d3 
Onngrt In dUb«tes. 308-309; in 

scortj. a78. See Fniito«nd Olxailj 
Organic albumen, incroase of, in body 

frum uwiniiliitian of fiits and caibo- 

liydrntes. 2H-31 ; maUboliun of. IS, 

19; iafeTer, 1QS--J00 
Oribatiia, 7 
Otajamiih/ff. 38fl 
Oialie Mcid in urine from eicessiTe in- 

jostioD of nutriment. 167 
OjMon, IS. Sn Diet in dubotcs 



pALMER, 30S 



Panadelfuppe,' io. See HoitpiUl 

dietArie* 
PancTMtic dncl, obslnli-tion tif, (iii-l in, 

2.W; juice, ni-Vil : meal. 266- 

268 
Pamm. 275 
Panpeplone. ID.i 
Pariu,*, lie. 173 
Fanlej. 63 
Patckulm. 99 
Peaavmtl. 3 1 9 
PetleuT, 7:J,383 
Putry, 9A 
AiH/vr. 333 

Taa/, 4, 81. 94, 99, ZOh, 307, 30D. 3IS 
Puytn.i 

PHH-bv. 66. Sie DiiibetM 
Fmti, 66. VS. 331 
Pea*, cheniul wmpoeilinn of, 61J-BI ; 

gn«n. 64; pea meal, 65; diKealibility 

uf, 143, 158. Stt HoapiUl diolariua 
PMeJwr, 333, 336 
Pectin. £7 
Paualit.n 
Papiwr, 80 
P«]i*in, 103. lOSi dig< 

ci*ncy of, 116 
Ptptonsi. tbeir raliia, &c., campitnd 

witb that of albuniBD. 22-20 ; arti- 
■e food. 86, in; 
iedigHlioD. Hid, 106, 

in iDtMtiiwl, 13S; eDemaU ol, 203 : 

TegvUbla. 9A 
Prrce, 201, 271 
Pwiatalticmovemenliof rlomocb, 107. 

of bovfll. 130-130 



n with dsfi- 



J. 7 
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Pfiiger, 132, 1A6. 2U6 
Pliuephoric acid. te< Chemical t 
position of artielw of food; e 
of, in diabetea, 298 
P/c*, 261.271 
Pieklad m«atB. 90 
Fiae apples. 07 
Pinrry, 31)6 
PtaniT. 118 

Plagfair. 146. 152. 154, 155 
Plttttr, 333 
Plsuriay. grapn cure, 334 ; koDiaiitx-iire, 

379, 381. 3B2 
Pliny. 328 
PtonM.H 
PlumB. SS. Sn Diabetea and UospiUt 

dietarira 
Pi>ltmbtnfh/. tee KoDmiaa core patttm 
PoHjick, 911 
Pork. 46 

Porridge. 96. Set Dist alieeto 
Port wins in diabetee, 308. S« Wino 
PorWr. Kt Beer 

PailiiiJcnff. tee Koamisa car* jtoftim 
PotaahealMiaacnrry. 30,378,279; ax- 
cretion in fever. 2U8. Si4 Clivniioxl 
compoailian of foods 
PoUto. 61. 62; digmtibility of. Ht ; 
Die of, in •cnrT}',279:par^. 97; labid, 
97. See Balance of coonomy. Dint 
■beelB, and Diet iu obeaity. tie. 
Poller. 261 

Ponllry. fleahof, 46. 47 
Pramffonu. 6 
Pnu/, 1U9. 306 
Paoriasia. 319 
Ptiaane, G 
Podding. 96 
Pulw. thf. in milk and »hey rnn: 

S37, 340. Ste alra Konmiaa can 
PumKmickal, 04 ; digaatibility of. 141 
PtUKVsiS 

Purpura idiopaUiiea, dial in. 3S0 
PyloFiu. iia luiwiion. 106; digaetinn in 
alrietnre of, 119; pyloric elauda, 
Uieir part in diswtiun. 102 
l^lkojiarat, 5 



DADAKOKK 353 

■** Hadiah. «• V.Bi*»IJ». B 

lUiuna, ttr Fruiu 
I Raori'liiy of (•nll«r, 40 
I Haute, 3, 140, 146, ITUWi' 
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ilKii 

li-.! wiiii«. 7«».7-* >■ • iMrt imli-iU'ith. 

lii.irrliM-.i. Lr<»ul. •ii'«><iit,v, disoiM;* of 

«<*«>nii«ch. \c.. and \Viii«ii 
/;./.fi. 'is.i 
/.'«/. A. :j 

/;../. is: 

/.•//.X. i:i SI. v.t. 'M. ;m;. ir.o. ic«, 174- 

iHj. jjii. jj:. i';t'». '^42 

lit ; lilfs .!•• li'ii-l. -17 

K< *>!• r.itiOM. >" iiiilaiii'i' ulif'-tfi nf 

iiiiiii.iii I H*my. !i1m) Ki)uiui'>B cun- 

lii'jipir.itorv l«")i!>». 17 
ICi v.ili'iiia .trnbii'u. (}<l 

lilillU' MiilU'S. .'•'•• Willi'M 

Uii-r. .V). .■>♦;. j;>N. ;,»». '.if». l.*»S : \\s tiiu'isti- 
)'ili!y. 1 lo. Ns llo*»|>iCal (lit'liirii'tt 
.\\i*\ .Milk onrv 

Ki.kit-^.iliot ill, 2S:J-2H.V iy< Koumiss 

liir^rU. 197. LMIH. 20«J 

l\i|M*iiiiiir «»f rlii'r^o, 62 

^''•hritt, l/>6 

KiitiiaiiK. iliitftii'N aiimii;; thf. <"• 
K«K»t> a** fi»*»d. Til- lilj 
l!..>r,.ihi,l, K7, 220. 223 

/;,,.. s'l.-r//. (■••♦ 

/;- .A. 4, Ufi 

i:n>n,.,'. .VJ. S7. 11 1)- 14.) 

li'vr. .'• € C'l n-als 

Ivvr bn-ii-l. li:i. 112. Nf Hu-piial 
(lii,-tari<.-t!>,&o. 



SAGO. (VI; soup. S.V iv' Hospital 
• iirtarii** 
Salails. 61, 07. Sa- Diet in UittLreiit 

ilisi-.iSt'S 
Salt-rniaii }<olinol, 7 
Sa)ivati<iii ai)<{ digestion. Ino. loi 
Siilh'irskij, 207 
Siiltnon. >'■' Fi!«h 

Salts, /i/' Clu'inioal oonii>o>iti»n uf l"u(xl^ 
Stinif'rachitcky, 347, 3')4 
Sinnlrr;-Fcn, 87 
Saiiri;s, .Kfr' CooktTV an«l Ji(j>pital 

dirtarios 
Siu«'rkr.iiit, 97 ; in scurvy, 27t> 
S4-fin'i/in.'i/j/iiitf', 380 
.^'■/y//f. •»'.», 121. 12'.» 
Sfhii',ii''i\ 32s 
v////y, //. i;».-) 



srii 

S'kmhft. 119. Itrj. 106. Hi. 14(> 

Si'ktMuit MUArim, 114 

S-Aii/iV^r, 3*J8 

S-'h^iuUim. 187 

8rhroth'.s dry cure, 326-327 

SekulUrn, 303 

S'kuhe, 32H 

St'kiippcl, 99. 260 

Sohverio. m*' Hospital dietaries 

Soir»niiTa. i^^v Vt^tJilde*. 

S'ptifida. dift ill. 277-280. *«' al*' 

Knunii»9 and (iRipe ciinfi 
Scurvy. fioTnsli wilt** in, 36. 278; diet iL. 

2 7 7- 2 Ml ; Mr Diet. 309. Aiv alsi 

Kouinisii. lini}te. and Schiv»th'8 car^ 
.S,r'/en. 91, 30.}. 308. 3ti8 
Se'hml. 343. 351. 3o2. 3.)3, 383 
Sniniel. 4(rr Bn>ad and D'lft sheets 
SfNtitor, 68. 94. 187, 195, 203. 20».2K.. 

215. 28.1. 291. 294, 295, 2«J8. StKi. 

304, 30.) 
Strrr (TAhh, 333 
Sn/rigf. 174 
Silica, see ChemiciLl compusitiun <*f 

Sihtjanoff, 203 

S.f'ith, A., 260 

SmiVA. ^.. 4, 87, 183 

ShIu. m*^ Chemical oump<.M«itii>ii of food» 

Sfvnrhuni. 58. .*)9 

SiMip>. .vr IIu«.pit:;il diitHri»'S, T>ii't in 
iliffrvont «li>« a'»es'. JUiil Cov»kili;x ol fij-vl 

.V, >.»•///'/. 41* 

N/w>vX;//. :j|8, 34!» 

Spii'fs 8<> : I'rttM't nf. on di^o>tioii. 112 : 
in atonic dy-pcjisia, 26i» 

*»pinach. ><y VfgetaMc& 

Spirits. 74 

SifHirf. 183 

Stahlh(r(f. 343. 344. 34.5, 3^54 -3GS 

S*(inift^ 3i31 

Slaivli, #'■'' Chemical cuinjKjsit ion of 
f«HKls and C'arlM>hvdnitf« 

Starcli su:2ar, G9 

^fn.ihiiustr. 2fiO 

• Stcinnu)R*hel.' see Funiri 

Stomach, movements <»t'. 107 ; butyric 
and lactic fermentation in, 117, 
118: ovohition of pMst^s in. 118; 
absorption iu, 115: intlu'»nce of the 
symi>athplicand pneumogastric nervis 
nil. 105 : dilatati<»n of. vlip:c»«ti.in 
in, 254. 2.M : inHuence of bulky fo-nb 
in inducinp^. IJJO. Stv Digestion and 
Diet in ilisoaxes of >tomach 

SrroNiei/ri\ 187 

Sifiimitrlf, 143 

Suhff.'iit. 3, •J7''> 
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SUB 

Subcutaneous injection of nutriment, 
*271 

Sulphide of ammoaium as a drink in 
diabetes, 306 

Sulphur in food stuflb, tee Chemical 
composition of foods 

Sulphuric acid in foods, »ee Chemical 
composition of foods 

Sweet wines, see Wines 

Swelling, cloudy, in fatty metamorpho- 
sis, 201 

Swiss red wine, see Wines 

Sydenham, 8, 187 

Syntonin, 55 

Syphilis, see Koumiss cure 

S^rup, see Molssses 

Szaho^ 106 



TABES dorsalis, »ee Koumiss cure 
Tapioca, 62 

Tappeiner, 115 

Tatarinoff, 108 

Tea, 76. 77, 78. See Hospital dietaries 
and Diet in fever, obesity, diabetes, 
diseases of stomach, and Milk cure 

Temperature of foods, 115 

Thein, 76, 77 

Theobromin. 77 

The»salu8t 6 

Thierfelder, 99, 260 

Thiry, 129 

Thomas, 261 

Thymus gland, see Calfs fry 

Tissot, 328 

Todd, 187, 224 

Tomatoes in diabetes, 309 

Training, diet in, 318, 310 

Traube, 187, 235, 236 

Trousseau, 187 

Truffles, see Fungi 

Trypsin, 125 

Tsc'hemhuhatoff, 380 

• Typhis,* see Eifects of food in febrile 
htate, 208 -211, 242, and Koumiss cure 



TTFFELMANN, 3. 90, 108, 114, 116, 

^^ 120. 121, 187. 192, 193, 209. 226, 
232 

Ui'ke, 345, 364, 378. 388 

Urethritis, see Koumiss cure 

Urine, changes in composition of, in 
fever, 207, 208 ; preHonce of indican 
in digestion of peptones, 25 ; relation 
to f(f>od in fever, 209-211 ; of uric 



WER 

acid and of oxalic acid in excessive 
nutrition, 157 ; excretion of urea in 
fever, 104-198 ; in diabetes. 298. 8e€ 
also Balance sheets of human eco- 
nomy and the several Cures 

Urolithiasis, 294 

UsHnof, 380 

Uterine infarction, see Grape cure 

Utilisation of nutriment, see Digestion 



TTALElfiTlN, 146 
^ VanilU, 80 

Variety in food necessary, 40. 160 

Veal. 45 ; ' eingemachtes,' 89. See 
Hospital dietaries 

Vegetable albumen, casein, fibrin, gela- 
tin, 55 ; digestibility of, 109 

Vegetable fats, 56 

Vegetable foods, 54-68; digestibility 
of. 139, 142-144; cooking of, 92 

Vegetables, green, chemical composi- 
tion of, 63-6.'> 

Vegetarianism, 320 

Vdden, T. ^., 116 

Vtrtson, 79 

V'lerordt, 286 

Vinegar, 70, 80 

Virchov}, 3 

Vitellin, 54 

Vogel/n\, 314, 315 

Vogt,7>\\ 

Voit, C, von, 4, 10, 13, 16, 18, 20, 22. 
23, 26. 27. 30. 32-34, 40, 79. 82. 86, 
122, 137, 140, 147-54, 156, 158, 159, 
162, 177, 194, 198, 199, 227, 260, 
263, 204, 275, 289, 298-301, 315, 
395 

FoU, E., 90, 224, 285, 286 

VdkmanH, 192, 196, 220 



IXTADD, 311 
^^ Wagner, 99 

Walnuts, 67 

Waradinoff, 351 

Warfwinge, 195 

Warm beer, 182 

Water, 37-39. See also Balance sheets 
of human economy. Chemical compo- 
sition of foods, Diet in fever, diabetes, 
gout 

Wawrinski, 109 

Jf>r/*irr, 284 

Wrir Mitchell, 333, 336, 337 

Weiske, 141 

Wndt, 99 
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Wertheim, 205 

WerlhofR disease, 280 

AVhoat and wheatAii fioar, see Cerpals 

White bread, aee Bread 

White cabbage, nee Vegetables 

WhiUaker, 271 

Wiel, 3, 82, 92, 221 

Wine sonp, aee Hospital dietaries 

Wind's, 70-74; adulteration of, 72; 
their effect on digestion, 112. See 
Fever. Ifiabetes, Intestinal catarrh. 
Scarry, Anaemia, Rickets, Obesity, 
and Hospital dietaries 



ZUN 

Wintemite, 3, 333, 336 
Witficentts, 146 
Wittey 87 
mttuh. Von, 99 
Witimanrk^ 3 
WifToschUojf, 143 



^ENKER, 99 

Ziemsaen, Von, 
Zuntz, 156 
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